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: Practical Gauging 


IMPROVED, 


By the Help of a New 


Portable Sliding-Rule. | 
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Practical Gauging | 
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By the Help of a New 


Portable Sliding-Rule, 


Which performs all the 


JOPERAT IONS 
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A more Exact Manner, ahi Single 
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EE Uſeſulneſß and Ads | 
= =E2 = vantage of Mathematical 1 
ano Learning in general, and | 
eſpecially thoſe moſt excel» mw 

ent Sciences Arithmetick and Geo- | 
metry, are ſo well known, that, I 
Preſume, I need not ſay any thing 
1 perſuade to the Study thereof © - 1} 
By theſe, many Arts have been in- 
vented or improv'd ; one Inſtance of 
which" 15 the Invention of the Loga- 
rithms 


* 5 


The PREFACE. 


. by my Lord Napier: 7. heſe 


Logarithms avere diſposd into a 


Line by Mr. Gunter.; after him 


Mr. William Oughtred diſpoſed this | 
Line in a Circle, thereby enlarging 


the Diviſions, and ſeveral others 
have attempted the ſame Thing by | 


other Methods: Mr. Everard after- | 
__ evards contrivd a Sliding-Ruls, | 
. thereby performing all the Opera- 
ons that are work'd by the Lines, | 
| mit hout the Help of Compaſſes ; ; and | 


Iince that time ſome Improvements 


have been made, yet ſtill thoſe Rules, 


as they are commonly uſed of ſhort 


Lengths, do but at beſt help to gueſs 


at the Truth, by reaſon the Divi- 
Jus are ſo wa 3 


8 W 
ä x 
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The PREFACE 


17 Was this Conf 3 that 
Put me upon contriving a SLIDING= 
IRULE {of one Foot Length when 
Hut that ver) confiderably aug- 
ents the Diviſions, which, I con- 
ceive, .wwill be very uſeful to thoſe 
who are concern d in His Majeſty's 
, Exciſe, the Diviſions on this Rule 
a- being almoſt Nine times larger than 
5, Ithaſe on the common Rule of one Foot © 
Length, whereby the Gauger may 

ts (1d the Place of Four wes. 


I AM ſenfible that Sera! inge- 
7 nious Tracts on the Subject of Gaug- 
ing have been publiſhed by Men of 
Learning and Merit, and therefore 
Hould have thought this altogether 
＋ * if the Uſe e the Rule here- 


in 


The PREFACE. 

in treated of (being different fron 
any other) had not abſolutely re- 

quired it. I have confined myſ: Fl | 
| to the Practical Part of Gauging 
ll only, and to that Purpoſe have con- 
Ill ſulted Mr. Everard's, Mr. Ward's,| 
and Mr. Dougharty 's Writings on the 
Subject, leaving the Curious to thel 
Authors themſelves 2who have hand. 
led the Art of — more Jargeh. ] 


1118 8 3 
10 2 7 4-4. | Practical 
[7 


IS Brad 
lurxov' D, yt e Help ofa 


New StIDING-RULE. 


VER one that deſigns to un- 
derſtand the Art of Gauging, 
ought to be well acquainted 
with the Principal Rules of 
— Arithmetick; eſpecially Multi- 
pie and Diviſion, both in Whole Num- 
bers and Decimal Fractions ; the latter of 
which is moſt uſeful i in this Art. 


Cal - 
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Practical Ganging Improv'd. 
| Notation of Decimals, 


N Unit or Integer is one whole Thing, 

as one Pound, one Inch, one Gallon. 
A Fraction is a part or parts of an Unit 
or whole Number, and conſiſts of two Num- 
bers, viz. Numerator and Denominator. 
The Denominator ſhews into how many 
parts the Unit is divided, and the Nume-ſ 8 

rator expreſſes how many of thoſe Parts are 
intended by the Fract ion. 
A Decimal Fraction is an artificial way oli 
expreſſing Vulgar Fractions, by ſetting down 
the Numerators only ; ; the Denominators be- I 
ing underſtood ; and is always a Unit with 
as many Cyphers annexed as there are Places 
in the Numerator ; and therefore muſt bell 
either 10, 100, 1000, 10000, &e, 
A Decimal Fraction is known from a 
V hole Number by a Point before it thus . 5, 
As whole Numbers increaſe by a Ten- 
fold Proportion from the Unit's Place to the! 

| Left Hand; fo Decimals decreaſe by the 
ſame Proportion, from Unity to the Right 
Hand, as may be ſeen in the following Ta 
ble. 


Practical Gauging Improv'd, 3 
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/ithl HEN D 
ces Integers, or whole] Decimals, or Frac- 
be increaſing Num- tional decreaſing 

bers. | | Numbers. 

n 4 | * ; f | 4 ; 
* Here the Figure 2 in the Integers, ſigni- 
den- fies 2 Tens or twice 10 Units; but the Pi- 


the of Unity. : | 

The Order of Places in Decimals is from 
Left to Right, and therefore contrary to 
the Order of Places in a whole Number, 
which is from Right to Left, as in this Deci- 
mal .628, the Figure 6 ſtands in the firſt 
Place, and is 6 Primes or 6 Tenths of an In- 
teger ; 2, the ſecond Figure, is 2 'Seconds or 
2 Hundredth Parts of an Integer; and 8, 
Wits © | B 2 | the 


- 


the Lure 2 in the Decimals; ſignifies but 2 Tenths 


4 Practical Gauging Improv'd. 
the third Figure, is 8 Thirds, or 8 T hou- 
{andth Parts of an Integer. 

Cy phers before whole Numbers, and aſter 
Decimals, are of no Value; but after whole 
Numbers, and before Decimals, they have 
their Value: For in whole Numbers they 
increaſe, and in Decimals they decreaſe the 
Value of the Figures join'd with them. For 

5 and o5 and oog in whole Numbers is ſtil] 
but 5 ; but in Decimals, 5, by having a Point 
prefixed before it thus .5, is decreaſed from 
5 Integers to ; of an Integer, and oz to 5 
Hundredth Parts of an Integer, Oc. Again, 
in whole Numbers, 40 is Forty, and 400 is 
Four Hundred; but in Decimals, 40 or 
4⁰t⁰ is ſtill but Fg of an Integer. 


A. dition and Subtra jon of Decimal 
Frattions. 


AS: to the manner of Adding aud Sub- 
tracting, *tis the ſame as in common 
Addition and Subtract ion; only you muſt 
always remember to ſer Units under Units, 
and Tenths under Tenths, Se. See the fol- 
A lowing Examples. A x A 


436 1E s 
27 49 
84 4-2 1: 7271: "oy 


Sum 1.247 Sum 8.23 Sum 93-00 | 
as | | From 


c 


8 5 282 1 K 


d Inch. Gallby 3 fo 


Practical Gauzing dane 4. 5 


From 843 From 8x. 328 
Subtract. 527 Subtract 9.84. 
Remains 316 Remains 75-488 


In all theſe Examples you may obſerve, 
that the Points in the Sums and Remainders 2 


ſtand juſt under the Points in the Number 


iven ; and there muſt be always as many 
Places of Fractions in the Sum or Remain- 
der, as are found in any of the Sums to be 


E | added or ſubtracted. 


A able of Ale Mere 
Cub, Inc b. Gallon 


2 
1 Bar. arrel | By + 
Hog read | | 


I f 


2256 8 
4512 5 2 
9024 4 2 
— ] 42 16 3 12 


Ne” 7. able of. Beer Ieofure. | | | 


— 


282 1 HEAin 
| 2533] 97 EL, rv 
5076 18 . Ft | 
10152 36 Hog head 


222 —4. . 12 es” 5 
B 3 Note, 4 
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6 Practical Gauging Improv dd. 
Note; This Difference between Ale and 
Beer Meaſure is now only uſed in London. 
But in all other Places of England, the fol- | 3 
lowing Table of Beer or Ale is to be ob- 
ſerved, according to a Statute of Exciſe Z 
made in the og 1689. 3 


A Table of Ale or Beer Meaſure. 
Cub. Inch. Callons 


282 | x |Firkins 
| 2397 | 84 l pP 

| 2 NR ä 
4794 17 
nn "is freads 
14382 . 6| 3 14 x | 


A Table of Wine Meaſure. | 
Cub. Inch. Gallons | 


231 "x x 
14553" | 63 15 = Aer, . 
194% 84 2 {04 r, %, 
33 2 j 27 | 1-je 
| $8212 | 252 | 6 | * 2_ = 


/ 


Praclica! Ganging Improv'd. 7 1 


Examples of Ale or Beer Meaſure. 
Bar. fir. Gal. Bar. Fir. Gal. 


Sum 305 0 1. 1 168 2 3 oe 
In theſe Examples you are for every 8.5 
Gallons to carry one Firkin to the Line of 

8 Firkins, and for every 4 Firkins to carry one 
to the Barrels. 5 | 


A Table of Dry Meaſure. 
Cub. Inches Gallons 85 | 
268.8 [ x |Pecks 


537.6 | 2 | x [Buſhels 


2150.4 j 8 | FE 1 Quarter 
LAY 


[_17203.2 | 64 8 | x 


Every round Buſhel with a plain and even 
Bottom, being made eighteen Inches and a 
half wide throughout, and eight Inches deep, 
ſhould be eſteem'd a legal Winchefter Buſnel, WÞ 
according to the Standard in his Majeſty's. BB 
Exchequer. Now a Veſſel being thus made 


vill contain 2150.42 Cubick Inches, 
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Multi 'plication of Decimals. 


N Multiplication of Decimals, both the 
manner of placing and multiplying is in 
all reſpects the ſame with whole Numbers, 
only it muſt be obſerved to cut off as many 
Figures (towards the Right Hand) from the 
Product as there are Decimal Places in both 
the Multiplier and Multiplicand; but if the 
Product have not ſo many Figures as there 
ſhould be Decimal Places, you muſt add as 
many Cyphers on the Left Hand of the Pro- 
_, duct as will make up the N umber of Places. 


=: 

EXAMPLES. . 1 

837 | 4231 t 

as 33848 
. 8462 

| 1674 1 

| . 
N ee 246 55 20 - 
| 5 ; ns r 
„ 116 


03198 5 | 008236 | 
12 379 1 ' Divi 
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Bui ſon of Decimals. L 


Tviſion of Decimals is work d juſt as it 
is in whole Numbers, only when the 
Work is over, you muſt point off as many 
Places from the Quotient for Decimal. Parts, 
Jas the Dividend has more than the Diviſor ; 
but if the Quotient have not ſo many i- 
gures as there ſhould be Decimal Flaces in 
it, you muſt put as many Cyphers on the 
| Left Hand of the Quotient as will make up 
E | — Number of Places. 
= Nete, You may find the Value af the Re- 5 
mainder to what Exactneſs you pleaſe in De- 
eimal Places, by adding Cyphers to the. Di- 
vidend. In common Caſes, the Difference be- 
tween the Number of Decimal Places in the 
Dividend and Deviſor ſhould be three or 
four, ſometimes there is requiy 'd fix or more. 


| Examples in all the Caſes. 
147) 346.000 (2 353. 


Note,” In this Example he Chand were 
Added to find the Value of the Reman in 
Pais Places. OP 


10 Practical Gai _ 4. 


371) 335 7600 (1199 
5.32) $32.00000 (156.390 
76) 536.00000 (705.263 
3 97) 42.70000 (10,755 
.231) 57. 820000 (250-303 
822) .237600 (.oo0289 
76.2). 476827 (.oobeg 
795 847643 (1.066 


- Note, The Cyphers were added in theſe 3 
Examples to make the Decimal Places in the 
Dividend exceed thoſe in the Diviſor, and 


to come nearer the Truth, 


Reduction of Decimals. 


mal Fraction equivalent to it. 


As the Denominator | bf the Vulgar | 


Praftion 
Is to its N umerator, 


ule 
Nule (80 is IO, 100, 1000, c. 


10 the Numerator of the Decimal 


Fraction. 


Or, which is the ſame, annex Cyphers to| 
the Numerator and divide . ty Denomi- : 


nator. 


2 


O reduce a Vulgar Fraction into a Deci- 


Practical Gauging Improv d. 11 
E XAMPL E I. 

What Decimal Part of a Barrel of Beer is 
9 Gallons? 


There are 34 Gallons in one Barrel, all 
therefore 9 Gallons are J of a Barrel. 


Then the Proportion is 
| 28 34 9: ; I0000 
| 7 
if 34) goooo (2647 
220 
204 
i 160 
: 136 
Ir — 
240 


Anſwer . 264) 


— < ——— — . , 
2 2 
0 — 4 — = 
* 
- 
* — 


1 2 Practical Gauging End 


EXAMPLE II. 


What Decimal Part of a Pound Sterling 


Is 17s. 8d. 

In one Pound is 240 Pence, and 17 s. 8 d. 
is 212 Pence, therefore the Vulgar Fraction 
is 2465 then 

240) 2120000 (8833 
— | 


2000 
1920 


800 
720 


2 


71 


Practical Gauging Improv'd. 13 
BXAMPLE In. 


What Decimal of a Foot is one Inch ? 
There are 12 Inches in one Foot, therefore 
ze Vulgar Fraction is I, and | 
| 12) 10000 (833 
„„ 


Anſwer 0833 


Wo find the Value of a Decimal. Fraction in 

the known Parts of Money, Weight, Mea- 

„„ bb RE. 

Multiply the given Decimal by the Parts 
f the next leſſer Denomination that is equal 
$0 the Integer the Decimal gives the Part of, 
ind from the Product cut off ſo many Figures 
oward the Right Hand as there are Places 
n the given Decimal, the remaining Figures 
dn the Left Side are the Value of the faid 
Decimal ; if any thing remain, it is the Deci- 
mal of an Integer in the Denomination laſt 
ound, and may be reduced as low as you 
leaſe by the ſame Rule. 1 


14 Pradtical Gauging Inprov d 
EBXAMPLE1T. | 


„ How much is. 337 of a Pound Sterling? 


10.740 Shillings 
Ws - 


[ RE. , = 
V Farthings 
1 . 5. d. | 


Anſwer | 10 8 3. 32 


EXAMPLE 11. 


How wach! is .031 of a Pound Sterling 21 
| 20 4 


| 
| 
1d BT 2c: vil io Shillings 
1 : AS: nt 


* 440 N 
4 


2.960 Farthings 
Anſwer oo of 1.76 


Practical Gauging Improv d. 
EXAMPLE III. 


How much is .624, of a Hundred Weight 
Lverdupoize? 4 | 2 


2.496 Quarters 
28 . 


5. Pounds. 
Anſiver | 2 : 13.888 


EXAMPLE IV. 


How much is +437 of a Barrel of Beer? 
1 „„ 


1.748 Firkins 


6.3 580 Gallons 


2.8640 Pints 
| Hk. Gal. Pints. 
Anſwer 1 6 2.864 


16 Practical Ganging Improw d. 


A brief Way of diſcovering the Value of an 
Diecimal of a Pound Sterling. 
The Figure in the firſt Place, or Place 
Primes, being doubled, gives you the Num. 
ber of Shillings, and the next two Figure 
being accounted one entire Number, and 
made leſs by 1 if above 13, or made leſs by 
2 if above 39, will be ſo many Parthings}Þ 
which ſaid Shillings and Farthings are the 
Value of the ve Decimal: But if the Fifi 
gure in the ſecond Place be 5, or exceed 5 
you muſt reckon one Shilling for the 5, and 
for the Exceſs above 5, eſteem every Unit to 
be Ten, as-betore.: it 3 . 
TAN PEV 
How much is 428 of a Pound Sterling ? 
Anſwer 8.64.4 8 
I 
How much is 896 of a Pound Sterling? 
— 9 68 
_ Note, The Half of any thing is 5, One 
Quarter is .25, One Third is. 333, &c. Two 
Thirds is. 666, Oc. Three Quarters is -7 5. 
—_— Qteſtion 


Pratfical Gauging Improv'd. iy 


an 


Dueſtions in the Rule of Three. i | 


1 F the Duty of 26 Barrels of Beer be worth. 
* 


51. 14 s. what is the Duty of 47. 6 Bar- 
els ? 


Bar. Pounds. Har. 
If 26 give 5.7, what will 47.6 give ? 
| $7 - 
3332 
2380 


26) 211.320 (10.435 


Y s, | d. | | | 
1 10 8 


18 Practical Gauging Improv'd. 


If 6 Quarters of Malt make 14 Barrels of 
Beer, how many Quarters of Malt will make 
26 Barrels of ſuch Beer? | 
T 2 
If 14 give 6, what will 26 give? 


4 


— — 


14) 156.000 (1 1.142“ 
1 


rs. Buſh. 
Anſwer 11 1.136 


Practical Gang ing I mprov'd. 19 


of 1f a Veſſel Sein 3 Gallons of Ale, how 
ve any Gallons of Wine will it hold? + 


Cub. Inch. Gall. Cub. Inch. 
If 282 give 37, what will 231 give? 


37 


— — 


1974 
846. 


5275 10434. 000 Us: 168. = 
FEE | 8 


> 
OO FO 


on 


— _—_— 


1194 1.344 


1155 
390 
2231 


0 
1386 


2040 
1848 


3 
3 Gall. Pints. 
Anſwer 45 1.344 


c . N * ** OI 
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If 6 Quarters of Malt make 14 Barrels ö 
| Beer, how many 8 of Malt will mak; 
| 66 Barrels of ſuch Beer? 1 | 
Jö 8 
If 14 give 6, what will 26 give? 
19) 156. 000 tes I, 
14 3 
\ 8 : — — — 8 
3 16 1.15 
"OF 1 — * e ä 14 
TI * 
14 
60 
| 56 
40 
28 \ 
01 | | 
5 1 
0. 
Anſwer © TJ 1.136 | 


1. Practical Ganging Impr ood. 19 


s 1f a Veſſel contain 37 Gallons of Ale, how 
alſpany Gallons of Wine will it hold? : 


Cub. Inch. Cal. Cub. Fry 
11 282 give 37, what will 231 ey 


37 


— 


14 2974 

Li 846 5 — fel l 5 

T +) 10434-000 (une 5 4 22119 
924 3 | 


1194 1.344 
1155 © 
390 
231 


„ 
„ 
: 


159 
1386 


2040 

1848 
192 

©. | Gall. Pints. 

| Anſwer 45 1.344 


Having 


. ² üüAA 1 rT1 . PEE WOO 
8 N. „e OY PU EP 


rr . 27 THEY 


= a+ : 4 
r 


n 5 . p 
PFF ⁰ Acc / PASEO 3m cn ong 


vn 


N r * 


—— 


N 


— x 


ol s Mu 
n 


— ——— ——————— 
6A 


—— — — f 
eee 


"WS; 
D 
n 


| Rule j Fwy; As x is to 3. 1416, ſo is the Di A. 


ABCD be 40 Inches, what is the Circut 
7 550.474 518 
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Having the Diameter of any Circle giv 
to 2 nd i its 5 Cres 2 Ference. 


meter to the Citcumference. * 


E X AMPLE. 
Suppoſe the Diameter AC of be Cit ( 


YA; 
As T: 3.1416 : : 40 | 
40 185 4 
125. 6640 The Circumfrrene | a 


quired. 


"i 


a | Practica Gini Hilo! a: 21 


uving the C ircumference of any Circle 
given, ro | ons the Diameter. 


5 by, 5 Says As 3. 1416 i is to I, ſo i is * Cir- 
= cumference to the Diameter. | 


EXAMPLE. 


"rd a Suppoſe the Circumference of a Circle be 
85 Inches, what is the Diameter 2 


7 As 3.1416: 1:: 85 
11416) 85.0000000 (27. 056 the Diameter 
62832 | 5 required. 


A 
219912 


176800 — 
157080 Nen ders 


195200 e 


8704 


T- Diameter of any Circ 1 given in 
lac les, to find the Area in. Inches, 


g 4 i Multiply the Square of the Diameter 5 
gie) by 0.7854, and the Product will be 


EX 


the Area in Inches, 


* 
4 
2 9 
reer 


— f 
: 
4 * — 
Ax 1 AS 9 
n 


r As > 
STI. VIE EO I n n E r 


, 4 
rr 
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a2 Ef ractical Gauging I. mprow 1 
EXAMPLE. 
Suppoſe the Diameter of a Circle be 
Inches, What is its Area in Inches? b. 


32 Diameter 
32 


804.2496 The Content required. 


Having the Depth of a Segment of a Cirlf 
and the Diameter of its Baſe, to fl 
the Diameter of the Circle of which 

4s a Segment. TIE: 4 


Divide the Square of half the H 
J trum's Baſe by the Depth, and . 
Quotient is the Depth of the olf 
Segment, which added to the gill 
Depth, is the Diameter of the Ci 


* 
& * 
* 4 % 
£ 
- % 
2 
D 
6 


- * 
WEI 
7 
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EXAMPLE. 


Suppoſe the Depth ED be 10 „cd and 
be. Diameter at the Baſe AC= 24 N . 
What i is the Liemeter: B D * 67 - 


ge 


8 


3 
n er ee, a et TIA TELE a a, 


2 N 
2 — 
* * 


12 half the Fraftrum's bis 
12 
1 —— | +1 7 9393 
17111 r i 


PPP 


* 
QT 
Dm 
"4 
wa 
* 
4 . 1 
rr Pe — neonate 


a move BE . 


. 'F 


2 en,, ** r * RD — —— 


” 13 4 | 3 2 24.4 3 7 y 2 Þ 2 
8s that the Diameter BD is 24.4 Inches. 
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15 the Root of 4 is 2, the Root of 9. is 3, 8 


under 3, and ſutbract it therefrom, and th 


24 Pradlical Gagne Inprov'd 4 
75 Extract the Square Root. In 

f 0 Extract the Square Root of anf 1 
Number, is to find a Number whid 

multiplied into itſeif ſhall produce the give 


ge 


Number; and in order thereto it will b 


neceſſary to have in Memory theſe Squan 
whoſe Roots are one Figure. | 


(Square | 1 | 4 | 9 |16/251361/49164/81] 


C2 

19 

885.1 2 [I L 7 809]. I: 
th 

In which Table you ſee the Root of 1 155 


EXAMPLE. E | 


Suppoſe the Square Root of 36864 we 


required ; I; 
Firſt, The Figures being ſet down and | 


Quotient Line drawn as in Diviſion, placei 


Point over the Place of Units, and ſo on ow 31 
every other Figure towards the Left Han 
as you fee under, and ſo many Points ther zl 


be, ſo many Figures will your Root have. Q 
| _—_— 

Then find 6. Root of 3 next iel 
Square under 3, which is 1, place it in th 
Quotient, and alſo the Square of 1, i e. 


Jan 
If 


115 
The 


Remainder i is 2. 


1. Practical Gauging I mprov'd. 25 „ 
Then to the Remainder 2 bring down the 


Figures to the next Point 68, and then there 
vill be this Number 268, which I call a Re- 


ang ſolvend: Now for a Diviſor, double the Root 
hic: in the Quotient, which is 2, and 26 is 
xe called a Dividend. | 
| of Then ſeek how often you aps 
ard can have 2 in 26, which is 36864 (192 

9 times, place 9g in the xr _ 


| 


; | 
1 wy _ Doo ? — 8 4 a 2 5 4 4 For "of A „5 Bw = er 43 
3B K n RKK 


- | Quotient and alſo behind — 
che Diviſor, and multiply 29)268 | 
I this 29 by 9 (the laſt Fi- 261 
Jgure in the Quotient) it — 

I produceth 261, which place 382) 764 

& orderly under 268 and ſub- 764 

tract it therefrom, and the — 
RKemainder is 7. * | 
Then to the Remainder 7 bring down the 
Figures to the next Point 64, ſo will there 
14Þe a new Reſolvend 564; then double 19 
{the Root in the Quotient, whoſe double is 
38, for a Diviſor, and 76 is a Dividend. 
Then ſeek how many times you can have * 
38 in 76, which is 2 times, place 2 in the 
Quotient, and alſo behind the Diviſor and it 
makes 382, which multiplied by 2, the laſt” 
Figure in the Quotient, produceth 564, which 
ubtracted out of 764, the Remainder is o; 
Yand thus the Work of Extraction being 
v4 finiſhed, I find the Root of 36864 to be | 
192; and ſo muſt you * gradually = 4 


— 2 1 — 5 1 * — 7.7 — L. 4 2 7. is 2 » __ 0 N 5 — 1 « 
. ·¹m m ry OPT pogo oonmg 
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bp, 
By 
+" 
Ef 
1 
OF, 


by Step, if the! Number given conſiſts ＋ 
more Figures. 7 23108 

But when a whole Number path not 
Root exactly expreſſible by any rational e 
true Number, you may annex to the giy 
Number as many Pairs of Cyphers as of 2 
pleaſe, as oo, ooo, 005000, Oc. and the 
extract as before directed, and your Roa, 
will always have as many Decimal. Places i 
It as there are Pairs of Decimals in th 

uare. 

NV ote, If the Number of Decimal places f 
the Square given be odd, you muſt add 
Cypher on the Right: Side 6 - the give | 
Square, 


Pc 
Fr 


EXAMPLE. Y 
364972874000 (604. 129 , 1 
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. mo 12081 | £3]. 1] 5 7 
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1 1 The Uk of the Square Root. 
Wt 2. 

1 nn 

Vel f 


voto Numbers 24 and. 384 given, to "find a 
hey Mean Proportional Terwoes them. 


R I FUltiply one of the s 1 by 
thi the other, and extract the Square 
Noot of the Product, it gives 96, the Mean 
froportional required. 


5 b P R O B. II. 
er the Area of a T riaugle, Reftangle, Cirels, 


&c. be 11824. Feet, I hat is the Bo LL 4 
Square equal to it 7 


1 Extract the Square Root of the given 
rea, it gives 266 Feet, ehe Side of as; 


# = 
nare required. 8 
© 3 
52 g | . 
TE * * 8 
10 „ 
— 1 £4 — >, 22 1 | 
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2 find the Diameter of a Circle which ſhall 
Vo equal in Area to any Oval _ Jonge ; 
* 2 by and ſhorteſt Diameters are given. 


MM Multi iply the longeſt Diameter AC = == 48 
= Inches, by the ſhorteſt Diameter B D'= 30 
ö E Inches, and extract Me I Root < * 4 


=; F * 
_ 88 8 
$4 X 


: * 1 "YN. . 
* . 
A ” 
7 at 
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3 
* 5 71 
* 
* 
4 * 


; 5 + 
2 = ; 2 Þ * wt they vg %. 8 . 
3 bo Product, which Root. 7594 ide | 


TS; «* N 2 2 * 
ab Ne 


7 1 the Diameter E F of the Circle whole. Are 
em to the Oval. <5 3 

5 The  Deſcxiption and Up of a New-I 
S 4 vented SLIDING-RULE, and of zh 
Lines den . NS 


HE Kule confiſts of 3 Parts, wie. 4 

I Rule vf 12 Inches long, with two 

Scales to ſlide in it on one Side of the Rul 

all opening to 2 Foot long; the Slides ma) 
be drawn out one towards the * Hay! 
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and the other towards the Left, till the whole | 

be 6 Foot long. | 
The principal Lines on the Inſtrument are Sf 

: Fhoſe commonly known by the Name of 
| WG unter's Line, or Line of- Numbers, which | 
; are diſtinguiſn'd by certain Letters. 
The Lines A and B are each two Lines or 
FR adius's of Numbers, broken each into 2: 
; Parts, the firſt Part of the firſt Line begin- 
4 ing at the Top of the Rule on the Leſt 


4 and, and proceeding on to the End of the. _ 4 


Rule, is continued in the next Line under on 

The Rule to the End; and the ſecond Radius 

4 begins at the Bottom of the Rule on- the 

et Hand, and proceeding in the ſame man- 

Peer as the other, is continued in the next 
| Line above to the End. 


The Line C on the * Side of the » 


Slides, is a ſingle Line of Numbers broken 
Wnto 4 Parts; the firſt Part beginning at te 
Wop on the Left Hand of the Upper Slide, 

ud proceeding on to the End, is continued 

+ the Bottom of the ſame Slide from the 

ft Hand to the Right, from whence it is 


1 atk continued in like manner on the Bot- 


1 Rom of the Lower Slide, and from thence on 
Phe Top of the {ame Slide to the End; by 


hich means this ſingle Radius, which is IJ 


qual in Length to. the double Radius, is 

eight Foot long. 
The Line of Numbers is a Line of Geos = 
| metrical Proportions, beginning at the Fi- 
* | C 3 5 Surg = 


3 Pr affical Gra Improv 'd. 


w_ 1, and proceeding on to 2, 3, 4, 5, 6 


= into 5 Parts. 


| Numeration upon the Lines. 


Whatſoever Denomination the 1 at thi 
- Reginning of the Line is, That at the End 
of the firſt Radius will be Tex times, and 
that at the End of the ſecond Radius will bi 
a Hundred times ſo many; and ſuppoſing th 
firſt Radius to take Place after the ſecond 
(as it often happens in working with th : 


Rule) the 1 at the End thereof will be; 


"Thouſand times ſo many as the 1 at the be ö 


ginning, when it is the firſt Radius. 


EXAMPLE. 
If the Begin The End off The End o The End o : 
ning be ac. the 1ſt Ra- the 2d Ra the zd Ref ; 
counted | dius is dius is - | dius is 3 
1 eie 
125 8 „ oa I oo 
„„ „ 100 1090 
IO 100 I000 | T0000 


This being well underſtood : Suppoſe f | 


were required to find the Place of 26 on ti 
_ Lig 


8,9, to 10. The Diſtances between eack : 
of theſe Figures are divided into ten Parts 
and thoſe Diviſions again into ten other Parts ; 
and between 1 and 3 on the ſingle Radius 3 
the Diviſions laſt mentioned are ſubdivide þ 


Practical Graz Improv d. 1 


Line A or B;; you may eſteem 1 at the Be- 
pinning of the Lines but 1, then will that at 
the End of the firſt Radius 'be Lo, and the 2 
| which ſtands on the ſecond Radius will bs 
20; then ccunt 6 of the grand Diviſions 
further, for that is the Place of 26. Tis 
plain alſo from what has been ſaid above, 
that the dame Place repreſents .026, .26, 2. 6, | 
260, 2600, SGS. 

Suppoſe it were required to find the Place 
Jof 456 on the Line A or B; Firſt, eſteem 
the 1 at the Beginning of the Line to be 10, 
then will that at the End of the firſt Radius 
be 100, and the 4 which is on the ſecond 
Radius 400; from which count 5 of the 


aerand Diviſions, and then count 6 of the 


Peſſer Diviſions, which is the Place of 456. 


Aad it is alſo the Place of OT: 456, * 59, 


"945.6, 4.560, Se. 
Let ir be required to find the Place of 


2638 on the Line C. For your firſt Figure 


W 2, count the Figure 2 which ſtands upon | the 


3 Line: For the ſecond Figure 6, count 6 of 
u the grand Diviſions; for the third Figure 3, 


count 3 of the ſmalleſt Diviſions, and for the 
Wourth Figure 8, it is by Eſtimation almoſt 
Wanother, and that will be the Place of 2638, 
And it is the Place of .02638, 2638, 2.638, 
26.38, 263.8, 263 80, S. 
FE Again, To find the Place repreſenting 
20045; for the firſt Figure 2, count the Pi- 
eure 2 which ſtands on the Line ; your ſe- 
C 4 . 


32 Practical Gauging I mprov'd. 
cond and third Figures being o, count none 
of the grand Diviſions nor of the ſmalleſt 
Diviſions; and for the laſt Figures 45, it ii 
by Eſtimation a little further. | 
Note, In all Operations with the Lines A | 
and B, the lower Slide muſt be taken out, 


and is only uſeful in continuing the Lines on 
the firſt Slide. = 


Maultiplication by the Ales. 


In Multiplication the Proportion is 
As 1 is to the Multiplier, 
So is the Multiplicand to the Product 


EXAMPLE. I. 


Let it be required to multiply 40 by 12. 

Set 1 upon the Line A, to 12 upon B; 

and againſt 40 upon A, is 480 en B, which 0 
is the Product ſought. ? 


EXAMPLE. 


Let! it be required to multiply 51 by 6. 


Set 1 upon the Line A, to 6 upon B; then 
againſt 51 upon A, is 306 upon B, which b 
the Product ſought. | 


Note, That in this and all other Caſes. 
where the firſt and ſecond Numbers cannot 


be ſet together i in the upper Part of the Re 
| the 


8 — — : TENT; N 5 8 
CEF I r * N We . 
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the Slide muſt be put in the lower Part, and 
"© then the 1 being at the Beginning of the ſe- 
it cond-Radius, the Operation will be the ſame. | 
Note alſo, That the Product of any two: | 
Numbers will have ſo many Places as there 
AW be in both the Numbers given, except the 
it, Multiplier be Jeſs than the ſame Number of 
on the firſt Figures in the Product, and then it 
vill have one leſs; ſo in the 2d Example 
there are 2 Figures in the Multiplicand and one 
in the Multiplier, and therefore three in the 
Product. But in the iſt Example there are 
but three Figures in the Product notwith- 
ſtanding there are two in the Multiplicand and: F 
two in the Multiplier, becauſe 12 the Multi- 
plier is leſs than 48 the ſame. Number of. the i 
firſt Figures in the Product. | 


EXAMPLE III. 


Let it be required to multiply 29 by 205 
Set x upon A, to 20 upon B; then again{t 
Eo upon A is 580 upon B, the Product re- 
Wuired, 1 2 


| BXAMPLE IV. 


What is the Product of 837 by 42 
Set 1 upon A to 4.2 upon B; then againſt: 

es) upon A is 3515.4 upon B; the Product: 

„ equired. | „ 

wy 

le, 


he! 


5 C 5: Ter 
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It ſomctimes happens, as in the laſt Ex- 
ample, that the Product will conſiſt of more 1 
Figures than you can find on the Rule; 
therefore you may in your Mind multiply 1 
the Unit Figure of the Multiplier by that of 
the Multiplicand, as above, multiply 7 by 2, 
and the Product is 14; by which 'tis plain 5 
that the 4 will _ the Unit s Place of the 
Product. 2 
Note, That in the two Jaſt les; and 
all other Caſes, where the firſt Slide does not 
reach to the third Number, you muſt apply 
the ſecond Slide thereto, viz. join the Begin- 
ning of the ſecond Slide to the End of the 2 
| Firft, or the End of the ſecond to the Begin 
ning of the firſt slide, as the Occaſion re- 
quires. | | 


EXAMPLE V. 


What is the Product of 2. FI by. 15? 
Set 1 upon A, to. 15 upon B; then againiÞ 
2.51 upon A 5 3765 upon B, the Produg 3 
requir d. 4« 


Diviſion by the Lines. 


In Diviſion the Proportion i is 1 
As che Diviſor is to I, | 7 
So is the Dividend to the Quotient. 


8 
"* 
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EXAMPLE. I. 


Divide 15 by 25. = 
Set 25 upon A, tor upon B ; then (the 
s Slides being Join 00 againſt 75 on A, is 3 
6 upon B, which is the Quotient required. 
is eaſy to know how many Figures will 
be in the Quotient, by comparing the Divi- 
er and Dividend. 


EXAMPLE II. 


by Divide 82 by 1.8. 

et 1:8 upon A, to x upon B; then againſt 
82 upon A, is 45 55 upon B, which is the 
Cle required. 


5 Ef 
3 25 


1 EXAMPLE III. 
1 Divide 300 by 76. 


Set 76 upon A, to 1 upon B; then againſt 
2 300 upon A is 3.947 upon B, which is the 
W Woticne required. 


In the laſt and following Examples, the 
Jude muſt; be put in the lower Part of the 
ys thay 15 1 l Radius. | 
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E XA M PL E IV. 

| Divide 48.5 by 6.4 = 

Set 6.4 upon A, to 1 upon B; then (the 

Slides being join'd) againſt 48.5 upon A, is 

7.518 upon B, which is the Quotient ſought. J 

EXAMPLEY. 


Divide 195 by 8. N 
Set 8 upon A, to 1 upon B; then (the 
Slides being join d) againſt 19 5 upon A, is 
24-37 upon B, which is the Quotient ſought | 


Reduction of Decimals by the Lines. 


To reduce a Vulgar Fraction into a Deci 

mal, the Proportion is, | 
| As the Denominator is to the N umerator, 1 
So is Ito tne Decimal. 


EXAMPLE L 


Reduce 2 2 to a Decimal Fraction. 


Set 3 upon A, to 2 upon B; then (the if 
Slides K. join! d) againſt x upon A, is 
6666 upon B, which is the Decimal ſought 


da 


|; 
E A. f 


TY 7 ** 
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Ex AMP L E II. 


What Decimal Part of a Barrel is 1 5 Gal- 
ons ? . | 


The Vulgar Fraction is 32 therefore ſer 
t 34 upon A, to 15 upon B; then againſt x 


upon A, is 4411 upon B, which is the 
Decimal ſought. 5 


EXAMPLE III 
What is 378 of a Pound Sterling? 


1. Set 1 upon A, to 20 (the Number of 
. {billings in a Pound) upon B; then againſt 


378 upon A, is 7.56 upon B, that is 7 Shil- 


lings and. 556 of a Shilling. 
2. Set 1 upon A, to 12 (the Pence in a 
ci-Philling) upon B; then againſt 56 upon A, 


b 6.72 upon B, that is 6 Pence and . 2 of a 


or, W'enny. 8 | 7 
'Þ 3. Set 1 upon A, to 4 (the Farthings in a 
Fenny) upon B; then againſt 72 upon A, 


2.88 upon B, that is 2 Farthings and .88 of 


Farthing. 
be EXAMPLE IV. 
What is 426 of a Barrel of Beer? 


aarrel) upon B, then againſt .426 upon A, 
514.484 upon B, that is 14 Gallons and. 484 
2. Set 


f a Gallon. 


* .* 
? : 9) — >. - w | 604 AR 
CES OSS - ” 8 - = 


I. Set x upon A, to 34 (the Gallons ina 
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2. Set 1 upon A, to 8 (the Pints in a Gal. | 
lon) upon B, then againſt .484 is 3.872 upon | 
B, that is 3 Pints and .872 of a Pint; and 
thus is 426 of a Barrel of Beer found to bi 
14 Gallons 3 Pints and .872 of a Pint. | 


7 he Rule of T] hree by the Lines. 


The Rule of Three by the Lines is wrough i 
A | 
Set the firſt Number given upon A, Y 
the ſecond upon B, and then againſt the third 
| Number upon A, is the fourth Number re 
S gquiredon B. F 


N 1 EXAMPLE 1. 


11 the Duty of 26 Barrels of Beer bl 

| oft $7. 145. or 114 nn what | is the 
Duty of 47.6 Barrels? p 
Set 26 upon A, to 114 upon B; then 

| againſt 47.6 upon A, is 208.7 upon B; chal 
is, 208 Shillings and ) of a Shilling, whid | 
reduced as before, is 10. 85. 8 d. +. ti 
Anſwer. : 


no 


EXAMPLE II. 


If the Duty of 36 Buſhels of Malt be 181 
what is the Duty of 44 Buſhels at that Rate? 

Set 36 upon A, to 18 upon B; then again 
44 upon A, is 22 upon B; that is 225. ihe i 
Antwer. 3 A 


L 


Als 
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BXAMPLE III. 


If 6 Quarters of Malt make 14 Barrels of 
Beer, how many Quarters of Malt will make 
26 Barrels of ſuch Beer? 


1. Set 14 upon A, to 6 upon B; 0 


zeainſt 26 upon A, is 11. 142 upon B, that 
s 11 Quarters and . 142 of a Quarter. 
2. Set 1 upon A, to 8 (the Buſhels in a 


Nuarter) upon B; then againſt 142 upon 
A, is 1.136 upon B, that is 1 Buſhel and 


$136 of a Buſhel ; thus you have found the 
Anſwer to be 11 Quarters 1 Buſhel and .136 
bf a Buſhel. 


EXAMPLE IV. 


| If a Veſſel contain 37 Gallons of Nei, 
how many Gallons of Wine will it hold? 


The Proportion between Beer and Wine | 


as 282 to 231; therefore 
Jet 231 upon A, to 282 upon B; then 


1 37 upon A, is 45.168 upon B, that 
15 45 Gallons and. 168 of a Gallon of Wine, 


| 7 fud the Square Root af any Number. 


tt Extraction of Roots is very eaſy, 
for if the Lines A and C be ſet even, 
hat is ſo as 10 at the End of C be even with 


p o at the End of A; then theſe Lines thus 


applied 
3 
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applied will be as a Table of Squares and] 


their Roots, for againſt any Square on the 


Line A, you will have its Root upon C. 


Note, When the Figures in the given Num. f 
ber are even, viz. when the Number conſiſt; | 
of 2, 4 or 6 Figures, (being Integers) look 


the ſame in the ſecond Radius of the Line AF 
and againſt it you will have the Square Root : 


upon C. 
EXAMPLE I. 
What is the Root of 2304. J 


Having ſet the Lines A and C even, find ; 
2304 in the ſecond Radius of the Eine A, 


and againſt it upon C you. will find 48 the 


Square Root ſought. 


"I N 64) 
In like is the | 56 

35 1225 
. 8 20 Root of ö 69335 6 


When the Integers in the given Number 


are odd, viz, 1, 3 or 5, ſeek it upon the firſt 


Radius of the Line A, and againſt it you 


will have the Root required upon C. 
EXAMPLE II. 
What is the Root of 625? 


Find 625 upon the firſt Radius of the Lines 


A, and _— it on C you will _avo 25; the 


In 


manner 


ne 


he 


In 
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„ 1 
In like ) 8 is he Root of 255 
135 18225 


Before you uſe the Sliding-Rule, point 


| [your Number given, as before directed, and 
o our Root will have as many Figures as there 
be Points. 


* find a Mean Proportional between any 


two Numbers given. 


E T either of the two Numbers given up- 


» on A, to the ſame upon C; then againſt 
the other given Number upon A, is the Mean 
required upon C. 


| Note, In all Proportions that are perform- 


ed with the Lines A and C, both the Slides 
are uſed, and always moved alike, by means 
of a ſmall Piece of Braſs to draw them both 
put at once the ſame way. 


EXAMP LE I. 


What is the Mean Proportional between 
64 and 256? 

Set 64 upon A, to 64 upon C; then 
gainſt 256 upon A, is 128 (the Mean re- 
Juired) upon C. 

Note, That if the firſt and ſecond given 


umbers cannot be ſet together as the Slides 
are 
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are in their proper Order, you muſt change 


their Places, by putting the iſt Slide again! 1 


the 2d Radius on the Rule, and the 2d Slide] 


againſt the firſt Radius on the Rule, and 


then proceed in all reſpects as in the other 


Caſe. 
EXAMPLE 
What is the Mean Proportional between 
40 and 62. 4. 


Set 40 upon A, to 40 upon 8 then 


againſt 62.5 upon A is 50 Che Mean re- 
quired) upon C. 


EXAMPLE III. 


What is the Mean Proportional between 
20 and 320? 8 4 


Set 20 upon A, to 20 upon C; then againſt 
320 upon A, is $0 (che Mean required) up- 
on C. 

W here Note, 'That in this and many other 


like Queſtions you muſt join the Slides, after 
they are both drawn out alike, and the firt 


Number ſet to the ſecond. 


7 


1 


re 


el 


Tl 


Rule 6 
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| The TM of the RULE in Meofuring — 


Timber, Stone, &c. 
P ROB. T. | 


| q he Breadth of a Board ds given in Inches 


and the Length in Feet, to find the. Content 
in Feet. 


Set 12 upon A, to the Breadth of 
the Board in Inches on B, then 
againſt the Length (in Peet) of 
the Board on A will be the Con- 
tent in Feet on B. FLEE, 


| EXAMPLE. 


3 the Breadth of a Board Se 15 In- 
ches, and the Length 1 Feet, what is the 
Content in Feet? 

Set 12 on A, to 15 on B; then ea 
17 on A, is 21, 25 on B; that is, 21 Foot 
and one Quarter of a Foot, which is the Area 
required. a | 


P K o B. 
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19 
. j 


PN o B. II. 


"The Side of the Square of a Piece of Timber or 
Stone being given in Inches, and the Lengib 


in Feet, to find the Content in Feet, | 


Set 12 upon C, to the Length in Feet | 
Ruled upon A, then againſt the Side of 
the Square in Inches upon C, will | 
be the Content in Feet upon a. | 


EXAMPLE. 


Suppoſe a Piece of Timber or Stone be " 
Inches Square, and 15 Foot Long, what i 
the Content in Solid Feet? 


Set 12 on C, to 15 on A, then againſt 16 
on C, is 26.652 on A; that i is, 26 Foot and 
65 of a Foot, which is the Content required. 

If the Timber be unequal ſided, you muſt 
find a Mean Proportional berwixt the Breadi 
and Depth, and that is the Side of a Square 
Piece of Timber equal thereto ; thotefore ſe 
12 on C, to the Length on A; and againſt the 
Mean Proportional on C will be the Content 
on A; as in the laſt Example. 


PRO 
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PR o B. III. 


a | / be Circumference of a Round Tree being 
ien in Inches, aud the Length in Feet, to 
find the Content in Feet. 


Set 42.53 (a fixed Number for this 
Purpoſe) on C, to the Length in 
Feet on A; then againſt the Cir- 
cumference on C, will be the Con- 
tent in Feet on A. 


EXAMPLE. 


N 
: 
4 


"RED a Piece of Timber or Stone be 
$3 Inches Girth or Circumference, and 22 
oot Long, what is the Content in ſolid 
. Feet ? 


ul Set 42.53 on mA to 22 on A, then againſt 
i on C is 48.24 on A; that is "48 Foot and 
24 of a Foot, which | is the Content required. 
ſet © | 

the 

ent 


16 


— — 


—— —— 


| 
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| to take Dimenſions, (which is beſt learn'd b 
Practice) but alſo how to divide any Irr! 


their Area's may be computed with the Je: 
Trouble. 1 2 


> 
n n o . - 7 - *. 
- " a re 
a a. 7 F- \ hs 2 a. — $ x * i 
A : : i 5 7 L 
C 4 q % 1 4 
— * 7 0 < C fo 4 * d wv 
* — $ 
=> 
a 


Ii 1 | 

—— VW// ; = FESNeS EP oe 8 * 

| 92 = C- J — x 
NE e 
0 ' = gk WY. 1 9 Ne "i } 

SN 2 AN Ne des 

ib as RV = WH — —F 

7 
” y Fo 4 _ » \ | 


* 


ETICALLY 


AND 


$ 4 


- 


bo 1 


I" * 


i * 
£ 1 Z £* * " $ . * 
= . & 1 * 3% ad 4 x 4 


: T is neceſſary that the young 
0: Gauger be well'acquainted with the 
following Definitions, and that hq 

ſmould underſtand not only hos 


© a 


— — —ä— — — 


gular Figure, or Superficies, as Brewers Bac 
or Coolers, Cc. into the eaſieſt and fewel 
Regular Figures they will admit of, that 
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DEFINITIONS... 

7. A Point hath no Parts, being only : an 
ſignable Place in any Quantity. 

2. A Line is that which hath Length but 
o Breadth, and is produced by the Motion 
fa Point. 

3. A Superficies or Surface is that which 
as both Length and Breadth, and is = 
uced by the Motion of a Line. 

Note, The Superficies of any Figure is | 

ſually called its Area. j 

4. ; Solid admits of of Lon Breadth and | 
Thickneſs. 
5. Parallel Lines are thoſe that lie equally 
ſtant one from another in all their Parts. 
6. Lines not parallel by inclining, VIZ. 
2ning one towards another, will meet and 
ake an Angle, and according as thoſe Lines 
re nearer or ſtand further off each other, 
What Angle is ſaid to be leſſer or greater. 

7. When a Line falling on another Line, 
aketh the Angle on each Side thereof equal: 
Thoſe Angles are Right Angles, and the 
ine ſo falling is a Perpendicular. 

8. Anobtuſe Angle is that which | is greater 
han a Right Angle. 

9. An Acute Angle is that which is leſs 
an a Right Angle. 

Note, That all Dimenſions uſeſul in Gaug- 
ng, are to be taken in Inches and Decimal 
arts of an Inch, becauſe the Contents of 
II ſorts of Veſſels (in Gauging) are com- 
puted 


— era ——ä— —Uä—— - — — —¼⁊ 


—— — — 
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puted by the Standard Gallon of its Kind 
whoſe Content is known to be a certaiff 
Number of Cubick Inches; that is, the Beef 
and Ale Gallon contains 282, the Wine Gal 
lon 231, and the Corn Gallon 268. 8 Cubic 
Inches, therefore the Corn Buſhel is 21 50, 
1 Cubick Inches, (Mr. Everard ſays that 2150 
F is near enough) for a Diviſor for all Righ 
lined Figures. 

In Gauging, all te or Area's ar 
* underſtood to be one Inch deep. 


, 

7 0 Gauge a Square. 
| DEFINITION . 
| 4 Square has four equal Sides, and fou 
| 

| 

| 

| 


Right Angles. - 
Multiply the given Side into itſe 
and the Product will be the Are 
Rule e in Inches, which divide by 282 fo 
Ale Gallons, 231 for Wine, an 
2150 for Malt Buſhels. 


it , : F 0 
| | li 
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E X AMPLE. T 


| Suppoſe the Side AB of the Square 
ABCD be 35.5 Inches, what is the Area in 
Ale and Wine Gallons and Malt Buſhels ? 


A 8 —g 


p— "+ 


Firſt, 3 5.5 multiplied by 35. 5 is 1260.25, 
the Area in Inches; then 


282) 1260. 250 (4.468 Area in Ale 


Gallons. 
231) 1260.250 (5.455 Areain Wine 
* Gallons. 
» fo 2150) 1260 250 c .586 Area in Malt 
CR Buſhels. 


This Diviſor may be turned into a Multi- 
lier, if you divide Vol or 1. by the Divi- 
Or, thus, 3 
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282) I Pony 003 546 the Multiplier for 
Ale Gallons. 

23 1) I.000000 0 004329 the Multiplier for 

a Wine Gallons. 
21 50) 1.000000 (. 0046 5 the Multiplier for 
Malt Buſhels. 

Therefore 5 
: .003 ts = 4-468 Gallons, 


1260.2 4 04329 = 5.455 Gallons. 
.000465 = 0.586 Buſhels. 
ay" the Sliding- Rule. 


© For Ale. F 
sct 282 upon A, to 35.5 upon B; ther 
againſt 35.5 upon A 18 es _ B, the 
Area in Ale Gallons. | 


For 2 


Set 231 upon A, to 35.5 upon B; then 
againſt 35.5 upon A is 5-455 1 1 B, the 
Area in Wine Gallons, 


For Matt 


Set 2150 upon A, to 35.5 upon B ; the 
againſt 35.5 upon A is 386 on B, the Are 
in Malt Buſhels. 
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70 Gauge a Rectangle. 


DEFINITION. 1 


0 A Rectangle or Right-Angled Parallelo- 
| gram hath four Right Angles, and its 
two oppoſite Sides equal. 


90 the Length by the Breadth, 
Rule 


and the Product is the Area in In- 
& ches, then either divide or multiply 
that Area as above. 


EXAMPLE. 


Let ABCD be a Rectangle whoſe Length 
AB or CD is 56.2 Inches, and its Breadth 
AD or BC 29.4 Inches: What is the Area 
in Ale and Wine Gallons, and Malt Buſnels? 


Fr AoC DD Sod es wt. oor 


NOTE 5 


= - | 'c 


Firſt, 56.2 multiplied by 29-4, is 1652.28, 
the Area in Inches. 


282) 
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282) 1652. 280 (5. 859 Area in Ale 


Gallons. 
23 I) 1652. 280 ( 152 Area in Wine 
Gallons. 
2150) 162.280 (0.768 Area in Malt 
Buſhels. 


| 00 3546 = 5.8 539 Gallons. 

Or, 1652 28 * .004329 = 7 152 Gallons. 
- .000465 = 0.7638 Buſhels. 

By the Sliding-Rule. 7 

22382 for Ale 

<5 ? 


231 for Wine, on A, to 29. 40nB; 
2150 for Malt ; 


5.859 for Ale ; | 
chen * 56.2 5713 for Wie on- B. 


Co. 768 for Malt 


To Gauge any Oblique: dinied Parallels 
gram, viz. either a Rhombus or Rom 
boides, 


DEFINITION. 


A Rhombus hath four Equal Sides but 
no Right Angle. 

2. A Rhomboides — its two oppoſite 
Sides equal but no Right Angle. 


: Rule 


%Ss 
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| Multiply the Length into its Perpen- 
dicular Heighr (or Breadth) and 

Rules the Product is the Area in Inches, 


then divide (or multiply) that Area 
as above. 


EXAMPLE. 
Suppoſe A BC D be a Rhomboides whoſe 


| Side A is 89 Inches, and CP = $54 Inches, 


(being the neareſt Diſtance between the two 
Sides AB and CD) I demand the Area in 
Ale and Wine Gallons, and Malt Buſhels? 


— 


Firſt, 89 multiplied by 54, is 4806, the 


Area in Inches. 


282) 4806. oo 9 042 Ps in Ale 
Gallons. 

231) 4806.000 (20. 805 Area in Wine 

Gallons. | 

| Ow * ooo ( 2.235 Area in Malt 
Buſhels. 


D; on 
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003546 = 17 042 Gallons. 


2 4806 * . 004329 = 20.805 Gallons. 
( - .000465 = 2234 Buſhels. 
By the Sliding-Rule. 
282 for Ale 
Set 3 


231 for Wren A, to F upon B; 
2150 for Malt 
_ "FOE 17.042 for e 5 
_ nm 20.805 for Wine 000 B 
288 2.235 for Malt 


To Gauge a Triangle. 
DEFINITION. 
| A Triangle is a Figure bounded with 
three Right Lines, 


Every plain Triangle is equal to half its 
circumſcribing Parallelogram (41. 1 


Wb” whence the following Rule. 


Multiply the Baſe (A C) by half the 
Perpendicular (BD) and the Pro- 
duct is the Area in Inches, which 


Rules 
© divide (or multiply) as above. 


E x. 
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"EXAMPLE 
Snppoſe A BC be a Triangle whoſe Baſe 
AC is 41.2 Inches, and Perpendicular BD 


is 32 Inches; I demand the Area in Ale and 
| Wine Gallons, and Malt Buſhels 2 


— 
"Firſt, 41.2 multiple by 16 (che half of 


BD) is 659.2, the Area i in Inches: 


2820 659. 200 (2.337 Area in Ale 
Gallons. 
231) 659 200 (2.853 Area in Wine 
SGallons. 
2150) 659. 200 (o. 306 Fes: in Malt 
- WuMeW. 


5 | ) wa 0 2.337 Gallons: 
Or, 659.2 & 04329 = 2.853 Gallons: 
15 0 .000465 = © 306 Buſhels. 


D 4 on 


56 Practical Gauging Improv'd. 


By the Sliding-Rule. 


7 282 for Ale i 
Ser 3 231 for ine don A, to 41.2 nB; 
2150 for Malt f 

2 337 for Ale 
| m_ — * % ne ; SY 
_ 0.306 for Malt 


To Gange a Trapezium, 
DEFINITION. 


A Trapezium is a Figure conſiſting of 
four unequal Sides. 
Add the two Perpendiculars 3 
\ and multiply that Sum by half the 
Rule Diagonal, and the Product is the 
0 Area in Inches, which divide (or 
ng multiply) as above, 


EXAMPLE. 


Suppoſe ABCD be a Trapezium, whoſe 
Diagonal AC, is 114, Inches, the Perpendi- 
cular BP, 41 Inches, and the Perpendicular 
DE 37 Inches ; I demand the Area in Ale 
and Wine Gallons, and Malt Buſhels ? 


Firſt, 
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Firſt, 4x Inches added to 37 Inches, is 78 
Inches, which multiplied by 57 (the half of 
114) the Product is 4446, which i is the Area 
in Inches. 


; 282) 4446.000. > (15. 765 Area in Ale 


Gallons. 
234) 4446. 000 Gy. 246 Areain Wine. 


Gallons. 


2190) 4446.000 ( 2.067. 1 jo r 
uſnels. 

003 546 215.756 5 Gallons, 

004329 = = - 19. 246 Gallons. 


000465 = 2:067 Buſhels, 
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By the Sliding-Rule. 
282 for Ale | 

Set J 


231 for Wine den A, to 78 on B; 
2150 for Malt 


15.765 for Ale 9 
_ * 5 7 * 19.246 for Wine on B. 


2.067 for Malt 


Zo Gauge a Regular bohren fo 
D. E FINI TI 0 N. 


A Regular Polygon is a Figure which 
hath all its Sides equal, ſtanding at 


| 

| 

| 

| equal Angles ; and of ſuch Figures, that of 

five equal Sides is called a Pentagon; that of 

| ſix equal Sides is called a Hexagon; that of 

| even equal Sides is called a Heptagon, Oc. 

| Multiply half the Sum of the Sides by 

| ie the neareſt Diſtance of any Side 
from the Centre, and then divide 

| 1 Þ, and multiply) as above. 


1 XA MP L B. 


| Sdppoſe ABCDEFP be a Hexagon whoſe 
| Sides are each 20 Inches, and the Perpendi 
cular OP is 15.3 Inches; what is the Area in 
Ale and Wine Gallons, and Malt Buſhels? 


Firſt, 
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Firſt, 20 multiplie>by 6 is 120, the Sum- 
of the Sides, the half of 120 is 60, which 
| ee by 17.3. is 1038; the Area in In- 
ches. 

282) 1038. (3:68 Area in Ale 


Gallons. 
231): 1038. o00 (4.493 Area in Wine: , 
Gallons. 
2150). 1038. 090. TO 482 Area in Malt: 
Buſhels. 


c 1 603546 3.68 Gallons:. 1 


le Or, 1038 x -904329 = 4.493: Gallone. 7 


9200465 = = 0482 Buſhols+ : 177 


'# 
S3 Gs 3 by 
— FI 7 | 8 4 
: 44 tt | * 11 
5 e 1 
0 . 4 lf , 1. 4 
4 x | 1 14 
13 4 F * z a 34 * 4 ; : _ A 2 ; bed As 4 
* 4 * A , 4 | ? ; 5 '£X . — * ; #5 | 8 "x 
; 271 J ” 7 4 141 N 4 N i F # + "4 . AT 
B ms ene 
0 4 4+ : i ff -& |; . — 6 — * 4 4 6 i = w_ A 5-34 7 
; ; a J D _FÞF 7 
5 | LM 
A. j 4 
} 4 * #4 4 4 +14 | F3La Fg 
| 


| which do cover the whole Back be dipp'd 
= + i . or 
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| By the Siding-Rule. 
C 282 for . 1 
Set 5 231 for Wine Con A, to 60 on B; 
g H 
. „68 for Ale 
then — 17.3 9134425 Goo Wise don 
af - 0.482 for Malt 
Having found the true Area of any Brews 
er's Back or Cooler, to find the true 


Dipping or Gonging-place in that Back: 


1. HEN the Bottom of the Back is 

cover'd all over (of any — * 
with Liquor, then dip it in eight or ten ſeve- 
ral Places, as remote and equally diſtant one 


from another as you well can, noting down 


the wet Inches and Decimal Parts of every 
2. Divide the Sum of all thoſe Dips or 


wet Inches by the Number of Places you 
dipp'd in, and the Quotient will be the mean 
Wet of all thoſe Dips. | 


3. Find out ſuch a Place by the Side of 


the Back that juſt wets the ſame with that 


mean Dip, and make a Mark there for the 
true and conſtant Dipping-place of that 


Back. Then if any Quantity of Worts 


0! 


Practical Gauging Improv'd. 61 


| or gauged at that Place, and the wet Inches 


ſo taken be multiplied into the Area of the 
Back in Gallons, the Product will ſhew how 
many Gallons of Worts are in that Back at 
that time, provided the Sides of the Back do 
ſtand at Right Angles with its Bottom, 


To Gauge a Circle. 
DEPINITION. 


A Circle is a plain Figure, whoſe Area is 
bounded or limited by one continued' 
Line, called the Circumference or Periphery 
of the Circle, and is every where equally re- 
mote from the middle Point or Centre. 
The Diameter of a Circle is a Line drawn 
through the Centre ending at the Periphery 
on each Side, and divides the Circle into two 
equal Parts. BE 
Divide the Square of the Diameter of 
Rule 2 any Circle by 359 for Ale Gallons, 
294 for Wine, and 2437.47 for 
. Malt Buſhels. | 
C Multiply the Square of the Diameter. 
Or of any Circle by .o02185 for Ale 
*  } Gallons, by . oo34 for Wine, and 
C by ,000365 for Malt Buſhels. 
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; 


EXAMPLE. 


V oppoſe AB Co be a Circle whoſe Dia- 
meter AC is 36 Inches, what is the Area in 
Ale and Wine Gallons, and Malt Buſhels ? 


"oi 36 (the Diameter) being anne i 
1296, then | f 


3590 er er (3:61 Area in Ale 


__ Gallons, _ 
294) Lagslene (4408 Areatin Wine 
SGallons. 
27 97.47) 1296 69000(0:473; Area in Malt 
* Buſhels. 


| o 5 = 3.609 Gallons 


dea TY 4.496 Gallons, 


. 


Or, 1296 * 

| BY. UE CSF? | 
% sss ws 6: 4B ſhe! 
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37 the Sliding-Rule. 


| 359 for Ale e 3 
Set 0 294 for Wire & on A, yo 36 
2737-47 for Malt ers 465 Erie rl 
3. 61 for Ale 9 yes 3 
MY 15 for Wine 3 on B. 
5 5 0.473 for Malt } 


; 7 be Dive ys above are found thus, 


The Content of a Circle whoſe Diameter 
5 1, is 185398, and Circles are as the Squares 
f their * (z Eucl. 12.) therefore, 
As 58 5398: 2821 359, the Square | 
f the Diameter that Circle whoſe Area is 
282 Cubick Inches, or one Ale Gallon. 
So likewiſe as .785398 : 1: : 231: 294, 
which is the Diviſor for Wine Gallons. © 
And as .785398-:. 1: : 2140: 2 
which is the Diviſor for Malt Buſhels. 757455 
The Diviſors above are turned into Mul- 
pliers, by dividing 0.785348 (the Area in 
ches of that Circle whoſe Diameter. is. 1: 


J 


8 


nch) by 282, 231, and 2150. Thus, 88 | | 

+... AMaltipliers -, - = N 1 

2080 978 5348. (oo a8 for Ale. To 

231) 0.185348 (003399 for Wine. | 
2150) 0.785348 (.000365 for Malt. 


| Mr. 


[4 
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Mr. Everard ſays, the Area of any Circle 
may be more readily found (by the Sliding. 
Rule) by the Help of certain fix'd Number, 
called Gauge Points, and theſe fix'd Num- 
bers are the Diameters of thoſe Circles whoſe MW 
Content at one Inch deep is equal to the re. 
ſpective Gallons or Buſhels to which they 
belong; thus the Gauge Point for the Al: 
Gallon is 18.94, which is the Diameter of 
that Circle whoſe Content is 282, the Square 
Inches in the Ale Gallon. _— 
Theſe Gauge Points are the Square Roots 
of the Pe mention'd, and are all 
found at once by the Rule, by ſetting the 
Lines A and C even at the End. 


© Againſt, © 35% Dare theſe 8183, 
theſe Divi- 4 294 Gauge Points 17.15 
ſors upon A, (2737-47 $243 
To find the Area of a Circle by the Gaup 
Fours upon the ding Rull. 


. 


upon C, 


© Set the Gauge Point upon C to 1 up- 
EKule 5 on A, then againſt any Diameter 
upon C is the Area upon A. ul 
- Suppoſe (as in the laſt Example) the Dia- 
meter were 36 Inches, what is the” Area in 
Ale and Wine Gallons; and Malt Buſnels? 


Practical Ganging h mprov © & 5 
| 18.94 for Ale 
Set Jt 15 for Winep on C, to 1 on A; 
25232 for Malt 
3.61 for Ale 
| | IA 36 8 408 for Wine = A. 
9 0.473 for Malt 


The Rule being thus ſet, the Lines are 
ke a Table of Circles Areas, for 

If the (45 The 5.64 
be- 50 Laer } . 
er be 52. 5 * be 7.67 


To Gauge a Seckor of 4 Circle. . 


DEFINITION. 


sector of a Circle is a Figure included 


between two Radius's or Semidiameters 

the Circle, having any Part of the Cir- 
mference for its Baſe. 

Multipiy the Radius or Semickameter 


by half the Arch of the Sector, and. 


4 divide the Product by 282 for Ale 
_ Gallons, 231 for Wine, and 2150. 


for Malt Buſhels; or OE 88 


003 546 for Ale, &c; 


—— 2 5 


* 
— - RIES. CL "IS a . 4 
, = 5 239 . 8 - * 
P FP A e Oe A moins, / r 


5 * 
11 
— 
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EXA x 


Suppoſe A DBC be a Sector of a Cirdl} 
whoſe Radius AC = BC is 36 Inches, auf S 
AB is 24 Inches; What is the Area in A 
and Wine Gallons, and Malt Buſhels 2 2 


; Firſt, The Radius AC = 36 Inches mil 
 _ tiplied by A D (the half of AB) = 121 
ches, Is 432 Inches, which i is the Area i in 


ches; then 
282) 432.000 (1.531 Area in Ale 
1 Gallons. 1 
3 231) 432.000 (1.87 Area in Was 
| Gallons, - 


arge) 432. ooo (2 Area in on, 5 
Buſhelis. 
my 3 1.531 Gallons. ; 


Gr, 432 .004329 = 1.87 Gallons. 4 ih 


000465 = 0.2 Buſbel. Wi 
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'l By the Sliding-R ule. 
roll (282 for Ale 


and 81 231 for Wine r re on B; 


Al 2150 for Malt ) 2 
= | 1.531 tor le | 
Tr 12 275 I. 46 for Wines on B. 
is | for Malt 


7⁰ cue: a Segment of > Circle. 


-betwixt the Chord (DE) andthat Arch 


| rhe Area of any Segment may be readily 
md in Gallons without finding its Area in 

s, by help of the e T e of 
q | ball ents, SE JF vs | 


- 10 * . 1 
. xo a . . , 0 i ; * Þ 4 : 
: . 7 o 
«4 4 . * i ' * 
1 8 — * 1 n - | 8 
; 1 . 
8 k 5 . * — 3 7 — 2 
- 3 | ; þ F ; 4 B E 
4 « % 0 * * 0 e 1 X 4 : L 
8 8 q g 
1 ” * "I. * 
% * d - F ? 0 7 
0 > 1 s - 1 
—— <4 2 - * 


DEFINITION. „ 
A Segment of a Circle is a Figure included 


te Periphery which is cut off by tho 


2 
* 
A 


. & 
F< of #. 3.3 2 25 5 
2 N 
— — rod. -} 
[5 = — 
ALY — — — f — 
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4A TABLE of the Segments of a Circ 


VS Area vs] Area Vis Area V 
1.000% 260206651. 5 12) 76 
2. 0048 27 2178 52.5255 77 
3 Oy! 28.2292 53.5382 78 
4.0134 29.2407 54 |-5509] 79| 
1873002523035 5636 80 
6.0245 31.2640 56.5762 81 
7030832. 2759 57 5888} 82 
| $1-9375133]-2378| 58[.6014j 83 
91-0446] 34|-2998| 59 -6140, 64 
10. 52035 311960.6265 85 
110598 36.324 616389 86 
12.0680 37/-3364 626513 890 
13.056438 8.348) 63.6636 88 
14.085 139.3611 64.6559 89 
It. 0941403735 55.5881 90 
16. 1033 41.3860 660. Ä 91 
5 15.1127 42.3 98666/1224 92 
18.1224 434112 680/2410 93 
[9{.2323| 44-4238 691.7360] 94 
201.1424|451-4304| 70.7477 95 
21 1526 461|.449I| 711.7593 96 a 
22.1631 47461872]. /%08 97 9 
23.7737 48.4745 73/7822 98 oof 
241845 49/4873 74734 99 99 
2 Jg ol ooo 804410 1.00 


* 


FI 
_ 
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r The Uſ 7. the Table of Segments. 


| 
ial [Aving the Diameter of any Circle, and = 
10 the Height of any Segment of that 
ce given, to find the Verſed Sine, lay by 
Rule of Three, 
As the Diameter of we Circle | 
| 


9, so is the Height of the Segment 
0 To a Verfed Sine in the Table. 
bY Irnen multiply the Segment which ſtands "if 
Pint that Verſed Sine in the Table by tile 
5s Area, the Product will be the Area | | 
95 i Segment required. . 
924 Me, If the Circles Area be Inches, the _ 
15 ment will be Inches: If Gallons, the Se „ 
will be * &e. LIFTS 1 


1 A a 
, 1 W ' * wt re f 
5 os 1 * 


i Is to 100, (the Diameter of the Tabu- | 1 
90 lar Circle) ; DE = 


90 


911 . 1 
A. More the Diameter of ds Circle * 


97 AB = 60 Inches, and the Height of the 

rent be FB = 24 Inches; What is the 

a in Ale and Wine Gallons, * 0 
L; : 


| p 1 a „ 
9 . 23 + 3 Ss 7 a4 
} 


| AN Oval or Ellipſis is a Circular Fig Wa 


* 9 1 
- 
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S 


mh 


Firſt, The Area 10. 024 Ale Gallon de 
of the whole Gb 12.244 Wine Gall" 
will be 1.315 Malt Buſba Wa 
and the Proportion will be, 
A 60: 100 :: 24, :.:40, the Verſdll 


in the 'T able, whoſe Segment is. 335, tit 


Area of the Segment. 
10.027 = 3.745 Gallons of As 1 


3735 X <12.244 = 4:573 Gallons of x 


£4 


2.315 = 0.491 Buſhels of Mi 


To Gauge an Oval. 
DEPINITION. 


* „ 
* * IT! „ 
371 


as ABCD, having two unequal. 
meters, as AC which is called the Ti 


. 


verſe, and BD the Conjugate Dung q 


* * 


I Proffical Gencing 8 d. 7 T 


Multiply the Tranſverſe Diameter by 
the Conjugate Diameter, then d 
vide the Product by 359 for Ale 
Gallons, 294 for Wine, and 2737.47 

for Malt Buſhels; or IE by 

2 00273 5 for Ale, Oc. 


E X A MPLB. 
woBofs ABC D be an Oval, or - Ellipſis, 


Rule 


m ces, and the Conjugate Diameter B D is 48 
Inches 3 What is the Area in Beer and Wine 
0 Gallons, a and Malt Buſhels * 


Py 


40 


whoſe Tranſverſe Diameter AC is 60 In- 
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Firſt, Multiply 60 (the Tranſverſe Dil 
meter) by 43 (the Conjugate Diameter) 8 d 
the Product is 2880, then Leit 
8 J 2880. oo (8.022 Area in! * 

Gallons, Bo 


294 ) 2880 oOo 6 795 Areain Wi 
- Gallons 


2737 147) 2880. 0000 (i. o 52 Area in Miu 
| Buſhels the 
a = 8.02 Gallom o 
Or, 2880 * | 0034 = 9.792 Gallons = 
"ME : : 
5 > 000365 == 1051 Buſhel 
B y the Slidi ng-Ru 2 
( % fe e, 
Set 5 294 Mart to 60 05 
2737.47 for Malt 0 
then againſt 48 on 8822 for Ale by 
| A is 4 v2, 595 for Wine 8 on aK. 
: 1.052 for Malt 


Ms, 'The Area of all Tuns wholh Side 
are ſtraight, and whoſe Baſes being equal, att Fl 
any of the precedent Figures, are found 
multiplying the Area of the Baſes (found al 


before directed) 10 the 9 


Y 
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To find the Quantity of Worts in ſuch 

nd ſmall open Veſſels or Tubs whoſe Baſes are 
either a Circle or an Ellipſis, and have but 
Now Sides, and wider at the Top than the 
Bottom; you muſt, when the Tub is dry, 
u ind the Area of its Bottom, (as above) then, 
chen any of thoſe Tubs have Worts in em, 
Hake the Diameter of the Surface or 'Fop of 
che Worts, and find that Area, adding it 
g {ind the Bottom Area together, and multiply 
alf that Sum by the Depth (taken as near 
Ide Middle as you can) the Product is the 
Juantity of thoſe Worts very near the Truth. 


3. 


To Gauge a Pri ſin. 
DEFINITION. 


nN A Priſm is a ſolid Body contained or in- 
cluded between ſeveral equal Parallelo- 

© Jams, having the two oppolite Ends equal, 

ke, and parallel. | 


„ind the Area of the Baſe or End as 
| before, then multiply that Area by 
Aale the Depth, and divide the Product 
| by 282 for Ale Gallons, 231 for 
| Wine, and 2150 for Malt Buſhels, 


or multiply as before. 


1 | E X. 


7 4 Practical Gauging Inprov d 
E XA MP LE 1: 


Suppoſe ABCDEFG be a Square Pri U 
that is, whole Baſe = ABCD is a 89 
the Side AB r BC is 122 Inches, and th 
Depth AG = 26 Inches, What is the Car 

tent in Ale and Wine Gallons, and Valy 
Buſhels ? ; 


SD 
JJD l 
— 

s 45 | 

* N WJ — — — * fl 

_ dC a 5 = —— — — — —— 

(RS D — — — — ——— —— — — i 
* JS . — oe eee — — — 
. CE S ———— 
* — j —— CI Io — — - — 
—— — wakes 


| 
| 
| 
en xy 


RJIIJDS — — — 
( XL W DJ . 
a 8 


Firſt, Multiply 122 * itſelf, * the Ir 


duct is 14884, which multiply by 26 Inelt C 
(the Depth) and the laſt Product is 38608 
the Content in Inches, then. 
28 29 86984. oo <q 372.2 Content in 

Gallons. 

231) 386984 000 (1675. 2 Content in W 

| Gallons. Le 

2150) 386954 o0o ( 179.9 Content in M 

Buſhels, | 7 


4 „ 


* 
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0546 = 1372.2 Gallons. | 


er, 386984 x < 004329 = 1675.2 Gallons. 
kg - .000465 = 179.9 Buſhels. 
By the Sliding-Rule. 


To perform this Queſtion by the Rule at 
one Operation, there is mark'd upon the 
Line C, three Gauge Points, that is, one at. 
16,79, the Square Root of 282 for Ale Gal- 
lons; one at 15.19, the Square Root of 231 

| for Wine; and one at 46.36, the Square 

| | Root of 2150 for Malt Buſhels; and their 

Uſe is as below. bes - 

16.79 for Ale 7 
Set 245 19 for Wie donc, to 26 on A; 

* 46.36 for Malt 

| 1372.2 for Ale 

op! ten gon OPT 5 1675.2 for Wine Con A, 

_ 179.9 for Malt 


EXAMPLE II. 
N Abend ABCD EFEG be a Priſm whoſe . 
Length AB is 42 Inches, the Breadth BC H 
3 = 34 Inches, and Depth CG = 29 Inches 


What is the Content in Ale and Wine Gal- 
| lons, and Malt Buſhels ? 


"2 Firſt, 
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\ £ 
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— 


. ... nn > ers — een — — ——ů 
ESD 
— — 2 — — — —ſ 


— — — EEC" SEED 


— my 
— — — — — ——— —— ͤ — — 


555 —— —— — — 
5 


7 & 


Firſt, Multiply 42 (the Length) by 34 
(the Breadth) and the Product is 1428, which 
multiply by 39 (the Depth) and that Froduct 
is 55692, which is the Content in Inches; 
then, 


282) 55692. 09 Ood: 48 Content in Ale 


Gallons. 
23 10 55692 oo (241.09 Content in Wine 
| Gallons. | 
700 55692 000 ( 259 Content in Malt 
| My Buſhels. 


Y \ .003546 = 197.48 Gallons, 


Or, 55692 .004329 = 241.09 Gallons. 


0 000465 = 25.89 Buſhels. 3 
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Hy the Sliding-Rule. 


Firſt, Find a Mean Proportional beta cen 


the Length: AB = 42, and the Breadth B C 


| — 34, as before directed, which you will 


find to be 37.988 ; then 
| 16.79 for Ale 1 
Set $ 


15.19 for Winecon C, C, to 39 on A; 


46.36 for Malt 


then againſt ( 199.48 for Ale 
37.788 on } 241.09 for Wine on A 


C- is 25.9 for Malt 


Note, In this Queſtion the Places of the 
Slides muſt be changed, and they afterwards 
drawn out together, as in other Caſes, and 
then the third Number being on that Part of | 
the Slide which is off the Rule, you muſt 
take the upper Slide out and join it to the 
other as it then ſtood. 


25 ry Pr atical Ganging 5 _ 


By the Sliding- Rule another way. 

282 for Ale T7 4 

Set 5 231 for Wine 2 5 to 42 on B; 
2150 for Malt - 


| 5.063 
then againſt * 34 on A, is 46.181 + on B. 
664 | 
| which is the Area at one Inch deep, this mul- 
tiplied by 39 (the whole Depth) gives 
397.457 for Ale 
241.0 59 for Wine 6 the whole Content. 
25: 896 for Malt 


To Gauge a Pyramid. - 
D EFI NI TIO N. 


A Pyramid is aſolid Figure LG Sides 

are plain Triangles ſet upon any Poly- 
gonous Baſe and meeting in a Point. 4 
Every Pyramid is one third Part of a Priſm 
of the ſame Baſe, and of the ſame _ 

(7 Eucl. 12.) whence this Rule. | 
Multiply the Area of the Baſe by one 
third Part of the Height, nd di- 
Rule vide that Product by 282 for Ale, 
. 231 for Wine, and 2150 for Malt; 
or multiply as before. 


E x 
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x EXAMPLE. 


aa ABCD be a Square Pyramid the 
. Side of whoſe Baſe is AD = DC = 38 In- 

' Webs, and Height BE = 54 Inches; What 
s the Content in Ale and Wine Gallons, and 


Malt Buſhels. 


3 1 * J 
* 
$ — 


© Firſt, Multiply 38 by iſs, and the Pro- 
duct is 1444, which multiplied by 18 (F of 
the Height) the Product is 25992, the Con- 
ent of the Pyramid in Inches. Then, 


282) 25992 o00 ( 92.17 Content in Ale 
Gallons: 


| 231) 25992.000 (112 519 Content in Wine 

1 Gallons. 

2150) 25992. 000 c 12.089 Content in Malt 
3 Buſhels, 


80 Prafiical Gauging Improv'd 
003546 = 92.167 Gallons 
Or, 25992 x ot 112.519 Gallons 
\ 2 = 12.086 Buſhel: 
27 the Sliding Rule. 


16.79 for Ale 
Set Tm 19 for Mine gon c, to 18 on A; 


46.36 for Malt 


| | 92.17 for Ale 
IS — 2 5 112 51 for WineFon A. 


C 12.08 for Malt 


70 Gauge a Cylinder, ” 


DEFINITION. 


A Cylinder is only a round Priſm, having 
its Baſes or Ends equal Circles. 


Oy the Square of the Diameter 
by the Depth, and divide the Pro- 


duct by 359 for Ale Gallons, 294. 


Rule for Wine, and 273747 for Malt 
| Buſhels ; or * by .002785 
for Ale, Ge. 


ZE X- 
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ll 2xAnPLE 


i Suppoſe ABCD be a Cylinder whoſe 


Diameter AB is 54 Inches, 84 the Depth 


. NAp is 24 Inches; What is the Content in 


Beer and Wine 1 and Malt N 


5 


d 4 
* * 
, - 
» — +> 
5.4 
” 


Firſt, 54 (che Bianeblr) being ſquared, 
$2916, and that multiplied by Th the Depth 
he Product is 69984. Then, 2 


n 
359 ) 6958h 06 (194 94 de in Ale 
ter Gallons. 
o- 294. ) 699840 (238.04 Co nt. in Wine 
94 __ Gallons. 
a 727 3747 6gy84-0005 25. 56 Cont. in Malt 
uſhels. 
602735 = 194 905 Gallons. 
0034 = 237.945 Gallons. 
ooo 365 = 25.544 Buſhels.. 
ES: Note, 


, 4 8 
= org . * - — . 
— Z 5 a — wow — — — — — — LS Ba 


, 


SE — — 
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Note, If the Baſes are Ellipſis's, you muſt 
multiply the Tranſverſe by the Conjugate 


Diameter, and that Product by the Depth, 
and then divide, or multiply as above. 


By the Sliding- Rule. 4 


There is mark'd upon the Line C, three 
Gauge-Points; i. e. one mark'd w. at 17.14, 
the Square Root of 294 for Wine Gallons; 
another a. at 18.94, the Square Root of 359 
for Ale Gallons ; and m. at 52.32, the Square 
Root of 2737.47, for the * 
Their Uſe is as below. 


18. 94 for Ale | 
Set 37 14 for Wine Fon C, to 50 on A; 
52.32 for Malt? 


194 94 for Ale 
chen againſt 5419494 fer war on A 


5 on ©, is 25-56 for Malt 


To Gauge a Cone. 5 
DEFINITION. 

A Cone is only a round Pyramid whoſe 

Baſe is a Circle or Ellipſis, and the othe 

End a Point, the intermediate Farts de 

creaſing thereto. 


Ever 
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: Every Cone is one third Part of its cir- 
cumſcribing Cylinder (19 Eucl, 12.) W Ren: 
a Mthis Rule: 
{Multiply the Square of the Diamoter 
of its Baſe by one third Part of 
the 3 Height, then di- 
vide that Product by 359 for Ale, 
294 for Wine, and 2737 47 for. 
Malt ; or multiply as before. 


EX AMP L E. 


Se ABC be a Cone, the Dias 
meter of whoſe Baſe A C is 30 Inches, and 
the Perpendicular Height BD is 42 Inches; 
What is the Content in Ale and Wine Gal-- 
lons, and Malt Buſhex 0 


» * * 4 
7% 1.8 \ 4 
8 z 
© 
; 4a 4 
q 
# hn 3 
| * 
4 
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PFirſt, Square 30 (the Diameter) which 
makes goo, and that multiplied by 14 (a 
third Part of the Height) the 4 88 is 
12600. Then, 
2359 FIG 000 (35. 095 Content in Ale 
- Gallons. 


294 14 dy 1 2600 ooo (da 8 57 Content in Wine 
SGallons. 


2737. 5 12600. 000 7 4.6 Content in Malt 


Buſhels. 
7 80 5 = 35-091 Gallons, 


Or, 8 04 = 42. 84 Gallons, 


0365 = 4: 599 Bades 


By the Shding-Rule A 


18.94 for Ale | 
Set 2 17.14 for N48 on C, to 14 on A; 
52.3 2 for Malt 


: 35. 9 for Ale 5 | 
. then againſt 5 70 ; Y 


6204. PE r Wine 
* * for Malt 


EX A fs: 1 II 


Suppoſe AB CE P be an Elliptical Cone, 
whoſe Tranſverſe Diameter A C is 40 Inches, 
and the Conjugate Diameter EF = 36 In- 
ches, and the Perpendicular Height BD = 
51 


V 


P | 
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$1 Inches; What is the Content in Ale and 
Wine Gallons, and Malt Buſnels. 


2 


a 


*2 8 


Firſt, Multiply 40 (rhe Tranverſe Dia- 
meter) by 36 (the Conjugate Diameter) 
which makes 1440, and that multiplied by 
7 (+ of oy ** the ard is "T4402 


; hen, 37227 2? - 5 
59 7 24480.000 (68 159 PAY in 
294 ad 244b0.000 0 265 Content in ; 

Wine Gal. 

737 47 24460. 00000 0 8. 942 Content jÞ 
13955016: 2 9503 © Malt Bu 

Sberby n 681 176! Gallons, ; 7 


11 FF, ** 1 1753 N „0 a / 


4e . 45032 Gallons 


ooo365 = $8935 Buſhels. 


By 


26 22 Gu Inprov'd 


By the Sliding-Rule. 


Firſt, Find a Mean Proportional between 
the Tranſverſe Diameter A C = 40, and the 
Conjugate Diameter FE = 36, as before 
directed, which you will find to be 39.9% 
Then, | 

18.94 for Ale 
Set < 11.14 for Wine on C, to 17 on A; 
( 52-32 for Malt) 


68.189 for Ale 
then aging 37 947 83.265 for Wiegen! 
n C, is 8.942 for Malt 


| 2 s Ghote. 
DEFINITION. | 


Af * or Globe is a Solid, bounded & 
included within one regular Superficie, 
| formed or generated by the Rotatio! 
of a Semi-cirele about ies Diameter, and 
therefore. ig Lengia, Breadth and Depth are 
A SEO J} DG009.0 342 41 
Le Gube the Globe's Diameter, and d. 
vide that Cube by 538 for Al 
Gallons, 441 for Wine, and _ 06: 


For Malt Buſhels. 


an 


yo 0 
* 4 5 A . » ; * 3 * - - » 4 89 5 * 
, 4 S #4 ©T£E *. 4 1 4 > 8 * » # a 
— * = * 
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EX AM IL E. 


wane ABCD be a Globe, whoſe Dia- 
eter A C or PD is 28 Inches; What is the 


ontent in Ale and an Gallons, and Malt 


een 
the 
ore 


4) 


I "” 3 


1%. 2115 


Firſt, Cube. 28. 49240 Globe! s Diameter) 
and it makes 21952. Then, 1 


538 5 21952. 000. (a goa Content in Ale 
SGallons 

441 ) 21952.000 (49-777 Contentin Wing 

Gallons. | 


6.2) 2x 2. ooo ( ene in Malt 
4106.2) 95 7346 * 


8 $ 2 raffical Gaugi nel mprov dl. 


37 the ober-. 


e $2319 Ale a 50 1 
er bor Wine ec to 28 on an A; 
Lee, for Malt LOT | 


40. via for Ale þ 


5. 346 f for Malt 


7 0 ** the Fruftrum of a Pyramid or 


Cone. 5 
DE FINITION 
P a Pyramid or Cone be cut by a Plane 
parallel to the Baſe, that which remain: 
below is called We 1 of raid or 


Cone. 


Find uthe 8 0 greater Baſe and 
fas che) Area of the leſſer, and then find 


Rule a Geometrical Mean between thoſe 

Wines two Areas, the Sum of theſe three 

e multiplied by a third Part of the 
Depth gives the Content. ? 


EXAMPLE I. 


Suppoſe ABCD EPG be the Fruſtrum 


of a — whoſe Baſes are Rectangular 


Farallelograms, 2 but parallel and the 
Sides 


Practical Gauging Improv'd. 89 
Sides ſtraight, the Length AB of the greater 
Baſe is 72 Inches, the Breadth BC = 50 In- 
hes, and the Length FG of the leſſer Baſe 
54 Inches, the Breadth EF = 37.5 In- 
hes, and the Depth 63 Inches ; What is the 
2 in Ale and Wine . and Malt 
Buſhels? 


2. 


The Area of the 1 12.765 Ale 
The Area of the Bottom 7.18 > Gal- 
The Mean Area will be 9.573 lons. 


Their Sum is 29-518 


Then 29. 518 multiplied by 21 (J of the 
depth) the Product is 619.878, WHY is the 
ontent in Ale Gallons. 


— Re enrees — ren 2 — \ 4 
— ——— Nees 4» . - . 
— . — — 
, 


Depth) the Product in 7 56.798, which is tie en 
Content in Wine Gallons. 


90 Practical Gauging Improv'd. | q 
The Area of the Top 15-584.) Wine 


The Area of the Bottom 8.66 F Gal 
The Mean Area will be 11.688 ) lon 


|. Their Sum is 36.038 f 
Then 36.038 multiplied by 21 (+ of the 


Of 


Malt . 
Buſhelz 


'The Area of the Bottom is. 0.941 
The Mean Area will be 1.255 


Th heir Sum is 3.870 

Then 3.87 multiplied by 21 (+ of the 
Depth) the Product is 81.27, which is the 
Content in Malt Buſhels, 3 


The Area of the Top is 1240 


en 
A 


ie 


Note, In this Example the Baſes are alike 
fituate and proportianal, that is, there is the 


8 


ſame Proportion between the Length and 


Breadth of the leſſer Baſe as between the de 
Length and Breadth of the greater Bal: i 
But if the Baſes had been diſproportiond Jy. 
whether Parallelograms or Ellipſes; or if the 

Top or Bottom be an Ellipfis and the othe] 1 


a Circle; the Content of ſuch a Tun may hd 


truly found by the ſame General Rule above 
a 


. Practical Ganging Improv'd. 9 


ine 


Ga By the Shiding-Rule. 


* 282 for Ale 7 | 
| 5 231 fr Wie 0nAyto goon; 
hl © 2250 for Malt 
the ken againſt 72 12.765 for Ale 
Tok, b "5 — for Wine e on B. 
= 4 for Malt 


lich are the * Areas of the _ F 


" c 282 for Ale 4 
$3 231 fox Wine den A to 3 10 B; 
2150 for Malt N 


7.18 for Ale 5. 
the ng 54 on 5 8.766 for Wine $ on B. 
5 ou | 0.941 for Malt 

hich are the reſpective Areas of the Bottom. 


12.765 >: RES 
. get A, on 190 on C; 
nd I 674.3 1.674 
7-19 ( 9.573. 
: el ares gos A, is Fry 8 on 
a, ce 23 
he Mich are the Mean Areas. 
| The two Ends and the Mean TEL 


headed together, as above, 
het Set x on A, to 21 on B; 


3.87 91.27 
e Contents required. 


E X- 


29.518 I 619.878 | 
a * 1% 038 Fon. A, is Eos 
| 5 


* * — . — ea toes —— — 
a 


[ 


The Area of the Top 6.417 | Ale 


EXAMPLE II. 


Suppoſe ABC DEF be the Fruſtrum! 
a Cone, that is, a round Tun whoſe Baſe; 
Top and Bottom are parallel but unequ 
Circles, the Top Diameter AC= 48 Ii 
ches, the Bottom Diameter FD = 36 | 


92 Practical Ganging Improv 


P 


Af 
W 
Tl 
th 
( 


ches, and the Depth BE — 3o Incha nile 


What is the Content in Ale and Wine G: 
lons, and Malt Buſhels. | 1 


— — 
2 
- — 
bes - = — — 2 7 
: — — 2 
8 , LL 
— — 2 5 
. w 
=> © — - q 
— - 


* - > tho 
5 „„ „„ LIES 


The Area of the Botom 3.61 


The Mean Area will be 4.8133 lonk 


Their Sum is 14.840. 


Then 14.84 multiplied by 10 (J of ul 


Depth) the Product is 148.4, which is . 


Content in Ale Gallons, 


After the ſame manner may the Content 
Wine Gallons and Malt Buſhels be found. 

There is another way to find the Content 
md the Fruſtrum of a Cone whoſe two Ends 
ſes Circles, which is thus: 


eqn 0 To three times the Product of the 


ö 

1 the Square of their Difference; 

helle multiply that Sum into the Depth, 

G and divide by 1077 for Ale Gal- 
lons, 882 for Wine, and CHESS 
for Malt Buſhels. 


EXAMPLE. 


Let. hs Tun be the ame he; whoſe 


I Diameter is 48 Inches, the Bottom 


Pineter 36 Inches, and the Depth 3o In- 


; What is the Content in Ale and Wine 


a lons, and Malt Buſhels : ? 


 Ithe Top Diameter i is Ws 48 

I The Bottom Diameter is 36 
6 Their Product is | 1728 

6, | 


h three times their Produdt | is 51 54 SD 
3 3 Square of 12, he Dif FT „„ 
ference of the Diam. is 5 144 | 


- 
* * 
5 . 
LI — 
- 


Nie yum by” 5328 
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Top and Bottom Diameters, add 


„K 1 


94 Practical Gauging I. mprov'll 

Then 5328 multiplied by 30 (the Dey 
the Product is 159840. And, 

100% 159840. ooo (148.412 Conten 
| __ AleGt 

882 ) 159840.000 (181,224. Contenſar 

Wine 

8212. 4) 159840, 0000 ( 19 463 Content] of 

8 Malt Buff « 

le 

By the Sliding-Rule. : 2 In 

I 

"Fir te. —_—_— _ 


Set 18.94 (the Gauge-Point * 40 
C, to 1 on A; 
Then againſt any Diameters on G3 
Area on A. 


thus againſt . 7 don C, DOR on 4 


-x 
— — = = x — 1 — * — : 1 — >, 
wry 
— ———-— — ern 
„ 
* 


Then find a Mean Proportional bett 
the Areas (as before directed) which mw 
this added to the Areas before found, 
1484. 

Then ſet 1 upon A, to 14 84 on B. 

And againſt 10 on 'A, is 148.4, the ( 
tent on 


The ſame muſt be obſerved for Wines 
Malt, by ſetting 17.14 (the Gauge-Poutt) 
Wine) and $2.32 (the Gauge-Point ' 

Malt) on C, to x upon A, then againſt 
Diameter on C will be the Areas on AJ D 
above. TY, = tt 


1 


3 


72 F 
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Dep 5 
e 
Ntent 


eG Suppoſe ABCD be a Tun, whoſe Baſes 
ntenJare Ellipſes unequal and parallel, and the 
nel des of the Tun ſtraight, the Length AB 
ItentÞ of the greater Baſe is 50 Inches, the Breadth 
t Bi cb = 40 Inches, the Length CD of the 
. Jer Baſe is 38 Inches, the Breadth ed = 30 
Inches, and the Depth of the Tun 45 In- 
ches; What is the Content in Ale and Wine 
| Gallons, and Malt Buſhels? i 


5 The Xeea of the Top mo + 1 3 
The Area of the Bottom 3.175 Ale Gal- 


The Mean Area will be 4.20 1 


Their Sum is 12.9 51 
Then 12.951 multiplied by 15 (5 of the 
, Depth) the Product is 194.265, which is 
the Content in Ale Gallons. 


; 


In . 


OE OO PGRN AO; 
— , ]§·¹Ü*ẽt LIE Os os _ 
% 


50 on A, is 5 571 (the Area of the Top) a 
B. 
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In like manner may the Content in Win 
Gallons and Malt Buſhels be found. 


By the Sliding- Rule 


For Ale. 
1. Set 359 on n A, to 40 on B; then againſt] 


=. Set 3 ; 59 on A, to go onB; then again 
38 on A, is 3.175 (the Area of the Bot 


tom) on B. 


3. Set 5.571 (the Area of the Top) a |; 


A, to 5.5/1 on C; then againſt 3.175 (the 


Area of the Bottom) on A, is 4.205 on 
for a Mean Proportional. Then add the 
Areas and the Mean together, and their Sum 
is 12.051, 

4. Set 1 upon A, to 15 C of the Depth) | 


on B; then againſt 12.951 on A, is 194.265 Jy 


(the Content) on B. | 
The ſame muſt be Joie for Wine and] 


Malt, only inſtead of 359, you muſt make | 
ule of 294 for Wine, and 2737.47 for Malt. Jy; 


Vind, 


Js Inches, and the Breadth EF (ef) = 40 


* 
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P 70 find the Content of any Tun whoſe * 


are fraight and Baſes Parallegograms 
or Ellipfis SS another way. 


RU 


o the greater Length CD add half 

the leſſer Length FG, and multiply 
the Sum by the greater Breadth B C (or bc) 
reſerving that Product. 

2. To the leſſer Length FG add half the 
greater Length CD, and multiply the Sum 
ty the leſſer Breadth. EF (or ef) add this 
ProduCt to the former reſerved Product. 

3. Multiply the Sum of theſe two Pro- 
ud by 5 of the Tun's Depth, and divide 
he Product by 282 for Ale Gallons, 231 
for Wine, and 2150 for Malt, if the Baſes 


rere Parallelograms ; ; but by 359 for Ale 


Gallons, 294 for Wine, and 2737.47 for 
Malt; if Fa were Ellipſis's. 


EXAMPLE. 
. ABCD EFG be a Tun whoſe 


laſes are parallel and Sides ſtraight, the 


length AB = DC of the greater Bale is 70 
ches, and the Breadth BC (bc) = 60 In- 
mes ; the Length F G of the leſſer Baſe is 


lnches, and the Depth 57 Inches; What is 


To 


te Content in Ale and Wi ine Gallons and 
| = Buſhels? 


"BY The 


7 \ 
—— — ———— — WIR —ů ers = = 
E = 5 2 
Poon oy 
. de * _ . —_—  — —— — 
1 — 
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The greater Length —_— ---.. 
Half the leſſer 1 FG - 
3 = 27 

Their n 1 9 

The greater Breadth BC (be 'S . 6 


The Product to be reſery d 1 * if 
The leſſer Length FG ©. *, no 
Half the greater Length DC 3, 

Their Sum is 9¹ j 

| The leſſer Breadth E F (ef) 2 

„ This product is = A 3646 4 
The Product above relary d 388 « 

Their Sura i =P 9520 
One Third of the Depth Why 
The Produd i bs A 180880 
9114 Then, 
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Then, if the Baſes are Paraliclogramm 


282) 180880. 000 (647 418 Content in 
Ale Gal. 


| 231) 180880. oo (183.030 Content in 


Wine Gal. 


2150) 180880. 000 0 84.130 Content in 


Malt Buſh, 


If the Baſes are Ellipſis's, then 
359 ) 180880. oo (503.844 Content in 


Ale Gal. 

294 180880. 000 (6 15. 238 Content in 
Wine Gal. 

2737 0 180880. 00000 (66.075 Content in 

Malt Buſh, 


lo Gange Malt "2 4 Line on the Sliding= 
Rule \mark'd with MD, h lgnifying Malt 
Depth, 


Aving taken the Depth in 6, 8, or 10 
Places, add all theſe Depths together, 
nd divide the Sum by the Number of Places 


n which the Depths were taken, the Quo- 
tent will be the Mean Depth. Then, 


Set the Mean Depth upon the Line M D, 

To the Length or Breadth upon B; 

And againſt the LH or Breadrh up- 
o A, 

Is the Content in Malt Buſhels upon B. 


F 2 =—_ 
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EXAMPLE 
| Suppoſe a Floor whoſe Length is 1 150 In- | 
ches, the Breadth 134 Inches, and the Mean 
Depth 9.2 Inches; What is the Content in 
Malt Buſhels? . 
Ser 9.2 on MD to ige on B, By 
And _— 134 on A is 86 (the Content) 
on B. . 
Or thus, 
Set 9.2 on MD to 134 on B, 
--- And againſt: 150 on A is 86 (be Conters) 
dn cad 


| 7 o Gauge the Fre uftrum of a Globe. 


8 (To three times the Square of the Fruf: 

trum's Diameter, add four times 

the Square of the Depth, multiply 

Rule“ that Sum by the Depth, and di- 

vide the Product by 2154 for Ale 
SGallons, 1764 for Wine, and 1642 82 


3 For Malt Buſhels. 


EXAMPLE. 


Sup ole ABCD be the Perm of a | 
Globe af Diameter AB is 31 Inches, and | 

the Depth CD is 35 Inches; What is the 

Content in Ale, Wine, and Malt? „ 5 


Three 


 Praffical Gauging Inprov d. 1 o1 


us 


Three times the Square of A Bis 
Four times the Square of CD is 


Their Sum i is 


The Depth CD is 
The product i is 


Then, 


1764) 272495. ooo (154. 424 Content in 
Wine Gal. 

16424 8) 272405. 0000 ( 16. 584 Content in 
| * Buſh. 


21540 27240 5. 000 (126 464 Content in 


2883 
4900 
7783 

35 


HPC tt —— — 


212405 


Ale Gal. 
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To Ga the Fruſtrum * a Globe, an. 


other 2 


FE 8 of a Globe is equal to a 

Cylinder, the Semidiameter of whoſe] 
| Baſe is — Depth of the Fruſtrum, and its 
Height the Difference between the Semidis- 


meter of the Globe and one third Part of the 


Fruſtrum's Depth. Whence · this Rule : 


Multiply the Square of double the 

Depth, by the Difference of the 

| Globe's Semidiameter and a third 

Rule Part of the Depth, and divide the 

3 hey by 359 for. Ale. Gallons, 

294. for Wine, and 2737. 47 for 
Malt Buſhels. 


E XA LE. . 
Suppoſe AECD be the Fruſtrum of 4 
Globe whoſe Depth ED is 18 Inches, and 
the Diameter of the Globe BD is 44. In- 


ches; What is the Content in Ale and Wine 
Gallons, and Malt Buſhels? 7 


The 


mh 


| Praflhical 2 auging 2 A. 1 " 


The Square of (36) twice the - 
Depth ED is 3 1296 
The —, between the 
Globe's Semidiameter FD _ 
= 22 and 3 of the Depth 1 
ED is 
Their Product i 20796 | 
Then, 
= 350 0 200 36.00 (57. 76 Content in 
Ale Gal. 
e ) 20736. oo (70.53 Content in 
Wine Gal. 
2737. 47) 20736.000 o ( 7.57 Content in 
Male Buſh; 
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By 755 Sliding-Rute. 


Gauge Points. 2 
br 94 for Ale /}- 
Set 


17.14 for WineFon C, to160nA; 


| 52.32 for Malt . 
57.76 for Ale 
then LY 70.53 for 0 on A. 
? 757 for Malt 


To Inch a Tun 5 Sides are frag 


from the Top to the Bottom. 


R U L E. 


IRS T find the whole Content of the 


| Tun, as before directed, then divide 
the Difference between the Top and Bottom 


Area's by the Depth of the Tun, and the 


Quotient will be an Addend or Fix a Number, 


the half of which being added to the leſſer 
Area, the Sum will be the Area at one Inch; 
and the whole Fix'd Number being added to 
that Area, will be the Area of the ſecond 
Inch; and the fame Fix'd Number being ad- 
ded to that Area, will be the Area of the 
Wl third Inch; and ſo on from Inch to Inch, 
Ul till the Area of every ſingle Inch be found 
the Sum * thoſe Area's will be equal (or. 
8 | nearly 


— 
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nearly equal) to the Content, as above, if 


ſthe Work be true, 


7 


/ W 0D  Q  bwe ff wo 3 we 


E X AMP I E. 
Suppoſe a Tun whoſe Baſes are nt 


; | that is to ſay, the lower Circular and the 


upper Elliptical, let the Diameter of the Cir- 
cular Baſe be 100 Inches, the longeſt Dia- 
meter of the Ellipſis 100 Inches, and the 


Ii orteſt 90 Inches, and the Depth of the 
Tun 20 Inches; What is the Content at 


every Inch? 

The Area of the Top i bs: 905 Ale 1 
The Area of the Bottom is 27.855 Gal, 
The Mean Area will be 26.425) lons. | || 

| | 


2 


One Third of the Depth is 6.6666 


Their Product 3 528.988 


Their Sum is 79.349 | 
which is the whole Content in Ale Gallons, _ | 


Fs The 


en P td Gains — 4 
The Area of the Top being f© *. 
fubtracted from the a. of the 2 2 e 
Bottom, their Difference is 2.786, Tec 
which divided by 20, (the Depth 1 5 * 
of the Tun) the Quotient i s. 139 2 i 
for the Addend or fixed Num- 7 
ber. | 3] 25-419] 

Then . 069 (the half of 139) +] 25. 250 | 
added to 25.069, is 25.138, the| A 7 694 
Arca at one Inch; and «139, _ 2 33 be 
(the whole fix d Number) added| g 5.972 | 
to 25.138, is.25.277, the Area $4 YT 
of the ſecond Inch; and .139 2 8 

added to 25.277, is 25. 416, the 17 2c 
Area of the third Inch; in like 12 0 an 
manner, the Area of every Inch 7 wy. 0 
of the Depth is found by adding 1289 


139 to the laſt Area, Laſtly, *|- 
Add the ſeveral Areas together, „ 
and the Sum is 529.17, which 
is very near the Content e | 
as above. 4. 


"Tis plain from W that if 1, 2, % | 
or any Number of thoſe Area's accounted | | 
from the Bottom be added together, their | ! 
Sum will ſhew the Quantity of Liquor of | 

Drink that is in the Tun, to ſuch a Number 

of Wet Inches from the Bottom, as there 

\ were Area's added together. * 
| | Or, 
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[| Or, if the Sum of any Number of thoſe: 
bh} | Area's accounted from the Top be ſubtract- 
ed from the Tun's whole Content, the Re- 
gf mainder will ſhew what i Ri of Liquor: 

or Drink is in the 5 

j 'Tun when there is II Cont. in Cote in |. 
| ſuch a Number of | | Ale Gal. | Bar. Fir Gl. 
Dry Inches from 529.190 15 2 21 
* the Top as there, 504. 32 14 3 2.5 
2] were Area's ſub- 2 47.7550 14 O 2.7 
0 4427.784412 2 2.) 
af-| The uſe of this| 4% 6 1 3 23 
g| Table is plain to} 636.2511 o 22 g 
„che meaneſt Capa- 5350.285010 1 17 
6} | city, for if vou 324.1749 2 1.1 
ol come ro this Tun N 9 295924 8 3 0.4 : 
Fo and find 4 Inches 1o[271.535| ) 3.8 
3 of the Depth dry, 11 245.607] / of 7 | 
2| | the Quantity of], 20 218.340 6 1 5.8} 
1 the Liquor then i in 11 3 191.534 1 * 45 3 
of | the Tun is 42.84 14164 589 4 3 3 | | 
9 Gallons. If 11 In- ug 137.505 4 06; 1.5] 
| ches be ary, there 161182 3 o 8.2 - 
2 | remain in the Tun in) 82920 2 1 6. af 
4 | 245.007 Gallons, [18 55419) 1 2 4.3 
ed or j Barrels, o Fir- 19 27% o 3 22 
„ 7 Gallows. Igel eee 0.60 f | 
er 5 e | 
1e 5 8 | — =] 

EE F&-::--: 2. 
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ie a Tun whoſe Sides are not Hraig bs 
Ht TR the Top 70. the Bottom. 3 


XU 


Ivide or part the Tun into ſeveral Fruſ- 
trums, each of 10 Inches deep; and 
find the Content of every ſingle Fruſtrum by 
taking the Diameters in the Middle of every 
one of thoſe 10 Inches, that is the firſt Dia- 
meter at 5 Inches from the Top, the ſecond 
Diameter at 15 Inches from the Top, Oc.) 
and multiply their reſpective Area's by 10, 
(which is done by removing the ſeparating 
Point one Place forward to the Right Hand) 
then the Sum of all thoſe Fruſtrums will be 
the whole Content of the Tun. 
Then from the whole Content of the 'Tun 
ſubtract the Mean Area of the firſt Fruſtrum 
continually, till you come at the Toth Inch 
of the Tun's Depth, and from that Remain- 
der ſubtrat the Mean Area of the ſecond 
Fruſtrum continually, till you come at the 
20th Inch of the Tun's Depth, and from 
that Remainder ſubtract the Mean Area of 
the third Fruſtrum, Ec. and, if your Work 
de right, there will be no Remainder at the 
laſt Inch or Bottom of the Tun. 


E X. 


Bottom is 108 Inches, the Diameter at the 
Top 93 Inches, and the Depth 3o Inches; 
How many Ale Gallons will this Ton con- 
. Fin upon every Inch of the Depth? | 


* 
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Suppoſe a Tun whoſe Diameter at the 


110 Proflical Gauging — 4 


Take the Diameters at 5, 
15, 25 Inches Depth ſeverally, 


which ſuppoſe, in this Exam- 


ple, to be 95.5 Inches the Firſt, 
100.5 the Second, and 105 5 
the Third; then the Areas, ei- 
ther by 
Rule, are found to be 25.4 the 
Firſt, 28.13 the Second, and 


31 the Third, and their Con- 


tents at 10 Inches deep will be 
254 Gallons the Firſt, 281.3 
Gallons the Second, and 310 
Gallons the Third ; 
added together, their Sum is 
845.3 Gallons, the whole Con- 
tent of the Tun. 

Then from 845.3 ſubtract 
25.4 (the firſt Mean Area) and 
ſrom that Remainder ſubtract 


25. 4 again, and ſo on till you 


come at the roth Inch, and 
there the Remainder will be 


591-3. 
Then from 591.3 ſubtract 


228.13 (the ſecond Mean Area) 


and from that Remainder ſub- 
tu 28.13, and ſo on conti- 
nually till you come at the 
2oth Inch, and there the Re- 


mainder is 3 10. 


the Pen or Sliding-| 


and theſe] 


Depth 


— 


4 — nd 0 0 
O A = 0 


14 


E Th 


Laſtly, 


Cont. in 
Ale Gal 


8453 


819.9 


7945 
769.1 
743-7 
718.3 
692.9 
667.5 
642.1 
616.7 
$91.3 
563.17 


1535-04 


506.91 


1478.75 
450.65 


422.52 
394.39 


338.13 


279. 


248. 


217. 
186. 


A1. 


124. 


93. 
62. 


31. 


EE 


3 66.26 


— I 
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Laſtly, From 3 10 ſubtract 31 (the Third 


Mean Area) and from that Remainder ſub- 
rat as before, till you come to the zoth 
Inch, which is the Bottom of the Tun, and 
the Remainder i is o. 

The Uſe of this Table is abbot from 
what hath been ſaid already. | 

Note, That moſt Brewer's Tuns are ſo 
bd as. to Jean a little, for Conveniency of 
deanſing their Drink, which is uſually called 
the Drip or Fall of the Tun ; and the Prac- 
ical way of finding its Content, is to mea- 
ſure into the Tun (when it is dry) ſo much 
Liquor as will juſt cover its Bottom, by 
hich means you not only find the true Fall, | 
but alſo the Horizontal or Level Plane over 
Ine Bottom of the T un, from which, if the 
95 Mhcareſt Diſtance from the Top of the Tun to 
Ache Surface of the Liquor be ſet off upon 
3\Mevcry one of its Sides, you will then have a 
20 parallel Plane at the ba of the Tun to that 
ef the Liquor. 

Then having found, as before, ſo much of 
the Tun's Content as is betwixt thoſe two 
Hanes, add ic to the Tun's Drip or Fall, and 

that Sum will be the whole Content of wy" 
Ran. 
And if i wel of the Tur's cd as * 
s betwixt thoſe two Planes be inched as is 
before directed, and 1, 2, 3, 4, or any Num- 
ber of thoſe Areas accounted. from the Bot- 
mY be added to the Fall, that Sum wer 
W 
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| ſhew the Quantity of Liquor that is in the 


Tun. 


20 Gauge a Copper, and make Allowanc: 


for the Crown. 


C proſe ABCD be a Copper to be gaug'd, 
the Dimenſions may be taken, and the 
Content found as below. . 12 | 
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Take a ſmall Cord or Thread and faſten 


it at A, and extend the other End to the op- 


poſive Side of the Copper at B, where faſten 
it, or cauſe ſome Perſon to hold it ſtraight, 
then ſet one End of your Inſtrument at D, 
and move it towards A or B, till you find the 
neareſt Diſtance to the Thread as at a; this 


Diſtance Da is the Depth of the Copper, 


ſuppoſe it be 50 Inches. 


In 
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In like manner ſet one End of your In- 


ſtrument upon the Top of the Crown at g, 
and take the neareſt Diſtance to the Thread, 
25 ge, ſuppoſe it be 42 Inches; which ſub- 
tracted from Da = 50 Inches, the Remain- 
der is 8, which is the Height of the Crown. 
Then meaſure AB the Diameter at the 
Top, which ſuppoſe. is 110 Inches, and hold 
Thread fo as a Plummet at the end thereof 
may hang juſt over D, which it will do 
when at a; then meaſure A a which is equal 
io Bb, ſuppoſe each be 15.5 Inches: Add 


zum from A B = 110 Inches, the Remain- 


it the Bottom of the Crown ; the Diameter 
f which touches the Top of the Crown may 
de found by the Inſtrument ſuppoſe it be 
$5.6 Inches. x 3 

Now to find the Content of the Copper 


\B ef) the Depth cg being 42 Inches, you 
hay take a Diameter in the middle of every 
Inches betwixt c and g, which ſuppoſe to 
& as in the ad Column of the following 
ſable ; then find (by the Ale Gauge Point 
pon the Sliding-Rule) the Areas of thoſe - 
fveral Diameters, and ſet them againſt their 
roper Diameters in- the 3d Column ; having 


lying each Area by 6, which gives the Con- 
nt at every 6 Inches of the Depth * 2 
"1 which 


theſe together and ſubtra& 31 Inches their 


fer 79 Inches is equal to DC the Diameter 


rom the Crown upwards (that is, the Part 


done, the 4th Column is made by multi- 
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which added together makes 32 —_ Ji 
Firkins, Fr: Gallons. | [ 


Parts ö I Areas TREAT of every 6 
— the Duwe. thoſe Dia- Inches — 1 
Depth. 572 mcters. Bar. Firk. Gal, WW" 
6 | 1089 | 33.03 5 3 26; © 
6 | 105.1 | 30.76 5 1 6.05 N 
j 6 | 101.2 | 28.52 5 0 1.08 l 
6. oi 42 3.2 
6 | 934 | 2429. 4 1 1.22 W* 
6 | go.6| 22.86 | 4 © 1.15 
iF+46 86.8 [ 20.98 | 3 2 -686 . 
ge 1 Bum 32 3 121 j 
To cover the Crown E 
Content of the Copper | 35 1 2. 81 


To find the Quantity of Liquor that wi 
cover the Crown of the Copper (that is, th 
Part eDg Cf.) 


From the Area of the ine at th , 

Top of the Crown ſubtra& 1: 3 of 

x the. Area of the Crown's Heigh 
Rule and multiply the Remainder b 
| half the Height of the Crown, anc 
the Product is the Number of Gal 

lons that will cover the Crown. 


By the Diameter ef = $5.6 Inches, th 
Area of the Plane at the Top of the Crow 
is found to be 20.41 Gallons; and by thi 

Diamete 


Ic 
{ 


— 
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„ Pamete 2d = 8 Inches, the Area of the 
* Wrown's Height is found to be. 178 Gallons, 0 

of which ſubtracted from 20.41 Gallons 

he Remainder is 20.173, and this multiplied 

y 4 (half the Height of the Crown) the 

Frodut is 80.692, which is the Content of 

he Part eDg Cy, and ſo much Liquor the 

rown will take to cover it, which is 2 Bar- | 
ds, 1 Firkin, 4.1 Gallons. f 
Add the Content of the Part ABef, viz. | 

12 Barrels, 3 Firkins, 7.21 Gallons, to the 

ontent laſt found, and the Sum will be the j 

hole Content of the Copper A BCgD, viz. | 

j Barrels, 1 Firkin, 281 Gallons. | | 
A Copper is inched by the ſame Method . 

i is before ſhewn for inching of Tuns. | 


of Cask- Ganging. b | 


N 
D Efore we can find the Content of a Cask, | 
D the three following Dimenſions muſt be [i 
truly taken in Inches and Decimal Parts of | 
Wo Inch, viz. BE ; 
The Diameter at the Bung, 
The Diameter at the Head. 
And the Length. | 
When theſe Dimenſions are known, the 
form or Shape of the Cask muſt be conſi- 
Fired ; for it will be eaſy to perceive by the 
ſollowing Figure that the Diameters (above- 
Jad) and the Length of one Cask may be 


equal 
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equal to thoſe of another, and yet one 0 
thoſe Casks may contain ſeveral - Gallon 
more than the other. 8 


| 


' 


( 
l 
ll 


In this Figure it is plain, that if the out 
ward curved Lines ABC and DEF are the 
Bounds or Staves of a Cask, it muſt need 
hold more than if the inner curved or ſtraight 
Lines were its Bounds or Staves ; and yet 

the Bung Diameter BE, the Head Diame 
ters AF and CD, and the Length GH, arc 
the ſame in all the Casks. . 

The plaineſt and eaſieſt way to find t 
Content of any Cask, is, by finding ſuch a 
mean Diameter as will reduce the propoſed 
Cask to a Cylinder: Thus, | 


NY 


| 


Rule 


ky 
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on y Multiply the Difference between the 
onll | Head and Bung Diameters with 
| +7, or with .65, or with .6, or 
with .55, according as the Staves 
le of the Cask are more or leſs arch- 
F ing; add the Product to the Head 
Diameter, and the Sum will be the 
| Mean Diameter required. Then 
find the Content, as before, at 
0 SS 7 1 


EXAMPLE I. 


Suppoſe a Cask whoſe Staves are very 


mch arching, the Bung Diameter is 32 In- 


es, the Head Diameter 24 Inches, and its 
ength 44 Inches: What is the Content in 


ure and Wine Gallons? 

a Bung's Diameter is „„ 
Head Diameter is „ 
Their Difference 5 
Multiplied by ) ; a7 
The Product is --—4+ 
The Head Diameter 224.0 


Their Sum, which is the mean; 
Diameter required, 
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Then 29:6 ſquared, is 876. 76, this mult 

plied by 44 (the Length) che Product i 

$8551.04, and, 

359) 38551.040 (107. 384 Content in Al 
Gallons 


294) 38551. 040 (x31. 125 Content in Wine 
| Gallons 


agg = 07 364 Gallons 


Or, wi Þ 
.0034. = - 131. 073 Gallons 


By the Sliding-Rule 


Having found Gy the Pen) the Meanl 
Diameter, 


$18.94. for Ale 
Ser? 17.14 for Wine 
then againſt 29.6 $ 107.38 for Ale ; 0 3 
on C, is 131.12 for Wine 


Ur 


on c, to 44 on A; 


EXAMPLE II. 


| Suppoſe a Cask whoſe Staves are almoſt 
ſtraight, and the Dimenſions the ſame as in 


the laſt Example : What is the Content all o 
Ale and Wine Gallons ? 
| 

Vet 

ul 

ay 


The 
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The Difference of the Bung and? 


5 Head Diameters is N 9 
N Multiplied by 55 © | ” 55 
1Y The Product is ; 4 40 
u The Sum of the Product * 28. 

» Head Diameter _=_ 


Then 28.4 ſquared is 806. 56, this multi- 

led by 44 (the Length) the Product is 
5488.64, and 

359) 3 5488. 640 ( 98.854 Content in Ale 

__ Gallons. 

294) 35488. 640 (120. 399 Coment in Wins 

- _ Gallons. 

eg =| 98 935 Gal. 


ny 


Ir, 3548864 2 | 
034 = 120, 661 Gal. 


T Shding-Rule. 


0 found the Mean Diameter, as be- 
re, 


18 94 for Ale 
oſt 11 14 . Jew 9 ro 44on A; 
 inſlſien againſt 28.4.5 98.85 for Ale Fon A 
in on C, is 2120.7 for Wine 


In ke manner muſt the Difference be- 
reen the Bung and Head Diameters be 
lultiplied by .65 or .6, according as the 


1 aves are more or leſs arching, 


F 


* 
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7 0 v fd the U Vage 5 a Cask-when its Axis 
3 paralkl zo the Horizon. | 


( Divide either the Wet or Dry Inches 
by the Bung's Diameter, and the 
17 594 | Quotient ſeek in the Table of the 
Segments of a Circle, under V. 8. 
or Verſed Sine, againſt it ſtands af 
Rule“ Number, which multiplied by the 
Content of the Cask, the Product 
gives the Quantity of Liquor in the 
Cask, if the Dividend were the 
Wet Inches, or the 1 E if it] 


were the Dry. 


Note, There is a Table of the Segments of 
2 Circle inſerted at Page 68. 


EXAMPLE I. 


* Suppo e the Figure following repreſent a 
Cask lying with its Axis parallel to the Hori- 
x. Zon, partly empty; let the Bung's Diameter 
AB be 40 Inches, and the Content of the 
Cask 140 Gallons ; : let DB be the Wet In- 
ches S 29, and AD the Dry = 11 ; J de- 
mand how many Gallons « are in the Cask ? 


R wot =. DO FF = 


The 


» 
Lad 
* 


= 
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7 | 


The Wet . Inches are 29, which divide by 
hel 40, and the Quotient is .72, find this under 
ir V. S. in the Table, and againſt it (under 
the Word Area) is .7708 ; which multiplied 
by 140 (the Cask's Content) the Product is 
107.912, the Quantity of Liquor in the 
Cask. IM | 


E XAML E II. 


a0 Suppoſe in the ſame Cask as before, the 
ri- Dry Inches are = 18 and the Wet = 22, 
ter demand how may Gallons are drawn out 
he Hof the Cask? | 
n- Divide 18 (the Dry Inches) by 40 (the 
le- Bung's Diameter) and the Quotient is 45, 
ind this under V. S. in the Table, and 

apainſt it is. 4364, which multiplied by 140 

(the Cask's Content) the Product is 61.096, 


the Quantity of Liquor drawn out of the 
he c pn 5 


— 
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To Ullage a Cask by the Sliding-Rule, when 
45 Axis is parallel to the Horizon. 


„O anſwer this Problem, you have a 
Line of Segments upon the Rulc, 
which Line is noted at the Right End with 
Seg. I. y. with a line of Numbers againſt it, 
and upon theſe Lines the Proportion is, 
. ao the Bung's Diameter upon the N um- 
ers 
Is to 100 upon the Segments; 
'So are the Wet or Dry Parts on the 
N 
Io a Fourth Number on the Segments 
2. As 100 upon X - 
Is to the Cask's whole Content upon B; 
So is the fourth Number laſt found 
en A, 
To the Anſwer on B. 


EXAMPLE. 


Sunpaſt a Cask be in the Form of the Mid- 
die Fruſtrum of a Spheroid, whoſe Bung 
Diameter is 34 Inches, the Wet Part 26 In- 
ches, the Dry Part 8 Inches, and the whole 
Content 128. 71 Gallons ; How many Gal- 
jons are contain'd in the Cask, and how 
many Gallons will it require to fill it full? 


I. Set 


28 — 22 
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1. Set 34, the Bung's Diameter, on ts 
Numbers 
To 100 on the Segments; ; 
Then againſt 8, the Dry Inches on the 
Numbers, 
Is 16 on the Segments. 
2. Set 100 upon A 
To 128. 71, the Cask's whole Content, 
on's ;- ” 
Then againſt 16 upon A, 
Is 20.6 upon B. | 0 
And ſo many Gallons it will take to fill up 
the Cask: This ſubtracted from 128.71, the 
whole Content, the Remainder 108.11, is 
the Quantity of Liquor in the Cask. 


Or otherwiſe thus, 


1. Set 34, the Bung's Diameter, on the 
Numbers, 
To 100 on the Segments ; 
Then againſt 26, the Wet Inches on 
the Numbers, 
1s 84 on the Segments. 
2. Set 100 on A 


To 128.11 on B; 
Then againſt 84 on. A, 
Is 108.11 on B. 
Which being the ſame as before, i is a Proof 
of the Work. 


'C 2 To 
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7; find the Ullage br a Cask IE its Ari. 
is perpendicular to the Horizon. 


N order to this it is | neceſſary to know 
how to find the Area of any Circle be- 


| — . the Bung and Head, whoſe Diſtance 


from the Bung or Middle of the Cask is 
| — which may be done by this Rule. 


[Makiphy the Difference between the 
Bung and Head Area's by the 
Square of any Circle's Diſtance 
from the Bung, and divide that 

Rule! Product oy the Square of half the 
Length of the Cack ; ; then ſubtract 

the Quotient from the Bung Area, 

and the Remainder is the Area of 
the Circle requir d, 'd, viz. the Area 

C of the Liquors Surface. 


EXAMPLE. 


8 a Cask whoſe Bung Diameter is 
32 Inches, the Head Diameter 24 Inches, 
and its Length 44 Inches; I demand what 
Quantity of Liquor is in it (of Ale Meaſure) 
when es are but 30 Inches Wet? 


. 
— 


The 
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| The Bung Area is : kiln 2.852 


The Head Area is 12 1.604 
Their Difference is 1.248 
The Diſtance TD = 30 — 22) „ 
is 8, whoſe Square is . * 
Their Product is | 19.872 


bi his Product divided by 484 (the Square 
of half the Length of the Cask) the Quotient 
is . 165 which ſubtracted from 2.852 ( the 


Bung Area) the Remainder is 2.687, which 


is the Area of the Circle whoſe Diameter is 
SH that is, the Area of the Liquor's Sur- 
ace. Yet 7755 


+. v w - 
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To find the Quantity F Liquor in the Cask. 


{From the Bung Area, ſubtract one 
third Part of the Difference be- 
| tween the Bung Area and the Area 
. of the Liquor's Surface, and mul- 
Rule ( tiply the Remainder by the Li- 

I quor's Diſtance from the Bung, and 

the Product will ſhew what Quan- 
{| tity of Liquor is either above or 
Y under half the Content of the Cask. 


The Difference between the Bung Area 
and the Area of the Liquor's Surface, as be- 
fore found, is . 165, a third Part of which is 
o 5, this ſubtracted from 2.8 52 (the Bung 
Area) the Remainder is 2.797, which multi- 
plied by 8 (the Liquor's Diſtance from the 
Bung) the Product is 22.376 Gallons, and 
ſo. much the Cask is more than half full, 
therefore 22.376 added to 53.692 (half the 
Content of the Cask) the Sum is the Quan- 
tity of Liquor in the Cask at 3o Inches Wet, 

wiz. 16.068 Ale Gallons; if this be taken 

from 107.384 (the whole Content) there 
remains 31.316, and ſo many Gallons are re- 
quir'd to fill up the Cask, Ee” 

If the Cask were leſs than half full, you 
muſt find (by the ſame Rule) how much it 
is leſs than half full, and ſubtract that from 
half the Content of the Cask and the Re- 

| N TY mainder 


 Pratfical Gauging Tnibrov d. 12 * 


mainder will be the my of Liquor in 
the Cask. 


E Ullage a Cack * the Sliding-Bule, 
wikw its Axis Ls perpendicular to the 
Horizon. 


F R this purpoſe you have a Line of 
Segments for a ſtanding Cask noted 
with Seg. s. t. with a Line of Numbers againſt 
it, and upon theſe Lines the Proportion is: 
1. As the Cask's Length — the Num- 
bers 
Is to 100 on the segments; 
80 nat the Wet or Dry Parts on the * um- 
b 
To a fourth Number on the Segments. 
2. As 100 upon A 
Is to the Cask s whole Content upon B; 
So is the fourth Number laſt found on A, 
To the Anſwer on B. 


E X AMP L E. 


poſe a Cask be in the Form of the 
middle 5 of a Spheroid whoſe Length 
is 38 Inches, the Wet Part 23 Inches, the 
Dry Part 15 Inches, and the whole Content 
$0.58 Gallons; How many Gallons are in 
the Cask, and how many Gallons will it re- 
quire to fill it full? 


G4.-- 
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1. Set 38, the Cask's Length on the Num- 
de. 
To 100 on the Segments; 


Ihen againſt 23, the Wet Inches on the | 


Numbers, 
1s 615 on the n 
Set 100 0n A 
To 80.58, the Cask's Content, on B; 
- Then againſt 61.5 on A, 
1s 49.57 on B. 
And ſo much Liquor is now in the Cask. 


For the Vacuity, or the Liquor wanting to 
fill it full; 
1. Set 38, the Cask's Length on the Num- 
bers, 
To 100 on the e 3 
Then againſt 15, the Dry Inches on the 
Numbers, 
Is 38.2 on the Segments. 
2. Set 100 upon A 
To $80.58, the Cask's Content, on B; 
Then againſt 38.2 on A, 15 
Is 31.01 on B. 


to fill the Cask. 


„ T here is FEET upon one Side of 
the Sliding-Rule, a Line of Inches, and un- 
der it three Varieties of Casks : The Uſe of 
theſe Lines is to reduce any Cask to a Cy- 
linder, which' is done thus; Seek the Diffe- 
= rene 


— 


Which is the Quantity of Liquor +: d 


9 „ FA MY OY 28bwud 


%. 
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rence between the Bung and Head Diame- 
ters in the Line of Inches, and againſt it you 
have a Number, which added to the Head 
Diameter, the Sum will be the Diameter of 
an equal Cylinder. 'The Content is found as 
before directed, at Page ga. 
Note alſo, There is placed on the Back- 
ſide of two Slides, a Line of Inches, and 
againſt it a Line of Circles Areas in Ale 
Gallons, whereby you not only may take 
Dimenſions with great Eaſe and Speed, but 
you have alſo the Area of any Circle by 
Py whoſe Diameter is given in In- 
ches. 


To compute the Exciſe of any Number of 
Barrels, according to the reſpective Al- 
lowances made to common Brewers both 


in London and the Country. 


H E Exciſe for common Brewers in the 

Country is 5 5. per Barrel for Strong 
Beer, and 15. 4 d. per Barrel for Small Beer; 
the Allowance being 2 + Barrels in every 
23; therefore the Duty paid for 1 Barrel of {if 
Strong Beer is .222826 of a Pound, and the - 
Duty for 1 Barrel of Small Beer is .05942 of 
a Pound, Whence this Rule: | 


G's. - --- ma 
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Multiply the given Number of 
Barrels by .222826 for Strong 
Rule & Beer, and by . 05942 for Small 


Beer, and the Product is the 


Duty to be paid. 


BXAMPLEL 


What is the Duty of 97 Barrels of Strong 


| Beer ? 
222826 


FRET: 
18659782 
2005434 
21.614122 | 
VVV 
which reduced, is 21 12 3 4 


„ . 
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EXAMPLE UL 


What is the Duty of 667 Barrels of Small 

Beer ? 

05942 
66 


41594 
33652 
$5652 / 
39.03314 
1 d. 
which reduced, is 39 12 8 


— — 


The Exciſe for common Brewers in Lon- 
don is 5s. per Barrel for Strong Beer and 
Ale, and 15. 4d. per Barrel for Small Beer ; 
the Allowance being 3 Barrels in every 23 | 
for Strong and Small Beer, and 2 Barrels in 
every 22 for Ale ; therefore the Duty paid 
for 1 Barrel of Strong Beer is. 217391 ofa 
Pound ; the Duty of 1 Barrel of Ale is 

220272 of a Pound, and the Duty of a Bar- 
rel of Small Beer is 05991 * Fou 
| Whence this Rule: 


Gs Rule If | 
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Multiply the given Number of 

. Barrels by 217391 for Strong 

Rule Beer, by . 2272)2 for Ale, and 

| by 057911 for Small Beer, and 
the Froduct is the One to be 
Paid, 


EXAMPLE 1. 

What is the Duty of 329 Barrels of Strong 
Deer? 
217391 8 
329 „ ; 

1956519 

434782 
652173 
71.521639 . 7 


h „ -&: 
which reduced, is 71 10 5 


—C 


Ex | 


— ͥ III: 
— — — . = —— S EAI aj nn 21. 5-27" EIA AGE AID: 


| Pradhc n 2 a 13 4 


E X A M * L E II. 
What i is the Duty of 91 Barrels of Ale? 
22272 
; 229272 Gs 
2045448 _ 
20.671752 17 


3 „ 
which reduced, is 20 13 72 


EXAMPLE III. 
What is the Duty of 73. 5 Barrels of Small 
Beer ? 


0579718 
3 


289855 
173912 
495797 
42605685 


— 
which reduced, is 4 5 


Dd Q 
I CORES 
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Where there is no Allowance, as to Vic- 
tuallers in the Countfy, obſer ve this Rule: 4 
Divide the Number of Barrels by 

4 for Strong Beer, and by 1 : 


Rule for Small Beer, and the Quo- 
tient is the Duty to be paid. 


EXAMPLE I. 


What is the Duty of 166 Barrels of Strong 
Beer or 2 at 5 5. per Barrel? 


5 4 
WAYS 10 © 


"Note, The Remainder is always ſo many 
Crowns, 


: 3 E X- 
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EXAMPLE II. 


| What i is the Duty of 876 Barrels of Small 
Beer at 15. 4d. per Barrel? 
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15) 976 58 8 a 
75 
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Nats: The Remainder is always ſo many 


times 1 . 4d. 
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Ip FRAME: 
PAge 8, 1. 6, r. Numbers. p. 9, I. 17, r. Diviſor. p. 10, I. 4, 
7. 3.97. p. 11, I. 5, for are, r. it. p. 24, I. 28, r. Subtract. p. 30, 
I. 5, r. 1 and 2. 1.23, for . 1 in the fuſt Column, r. . o1. p. 38, 1. 2. 
1. . 484 upon A. p. 84, I. 3, r. 2.235 Buſh. p. go, I. 6, for ix, r. 17, 
P. 100, I. 19, r. 1 6424.8. p. x15, 1. 14, r. 2.81 Gallons, 8 
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